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BUBJECT: Raport of Proceedings of DISCOVERER-Biomedical Board Convened

Under Special Order Number 20 Dated 27 November 1959 as Amended.

TO :  Commainder v
Alir Force Ballistic Migsile Division
Alr Foree Unit Post Office
los Angeles 45, California

/
I. AUTHORITY AND BOARD ACTION:

On 2 Decembar 1s,53, a Bocrd eppointed under AF3MD Speclal Orders
Rusber 20, Exhibit i, was convened at 0900 hours in Room 205, Bulldinmg %,
Hq, air Force Bulligtic Missils Division. The 3Board met in dally session
to heur briefings and testimony from & list of witmesses, BExhiblt B.

.

The following Board members ware present on all days:

Colonel Puul E. Worthman HBq AFDMD President Voting

Colonel John E. Pickering Hq 8aM - Meuber Voting

Lt. Colonel Jamss S. Seay Hq BMC Megber Voting

Major Williaw H. Weaver, Jr. Hq AFBMD _ Member Voting

Dr. Fredé Berner WADC (Representa- Mecbe: Voting
ting Hq ARDC)

The following Bourd mnbar. wvas absent on all days:
Lt. Colonel Raymond E. Zelenks Hq AFBMD ' Membe;r Voting

On 8 December 1957, at 111;30 hours, the Bourd recess:d to begin
preparation of its findings and report. Verbutim testimony was taken
by the Bourd; when this testimony plus supporting docuoents ars in

finsl form thsy will be Exhibit O of this report.
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Ia o directive, Exhibit C, subject, "Investigating Comaittee”,
_ %o the Deputy Commander/Space Systems, dated 29 October 1959, the
CO-nnd;r AFBMD cutlined mutters to be ;weltipud,.u follows:

A, Determine the facts regardimg specific allegations
challenging the technical adequacy and management of the biomedical
portion of the DISCOYERER system.

" Bs Make recomnmendations regarding the management structure
of the present biomedical program and possible future programs.

C. Make specific techmical recoznendm.mni re@ﬁiu the

biomedical shots within the DISCOVERER flight seriles.
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III. BACKGROUND INFORMATION:

A mesting vas held at the Alr Force Ballistic Miosile Divisica
on 1k Jm 1958 for the purposs of discussing Lockheed Proposal
$36899 dated 1k January 1958 which recommended n'eceleré.tlﬁ._az of the
W8 117L effort. The object of this acceleration was t.o‘obtnin sarly
recomnaissance information, using TBOR-boosted vshicloes and a recova'r-_
a.ble'- capsule {’achniquc. As a result of this meeting Contract No.
U&CtéhT)-lal wvas issued to the Lockheed Missile and Space Division
oo 25 January 1358 (work statement extracted as Exhibit D), calling
for four flights scheduled for October, Novauber, 'December 1958, and
February 1959. .

—~
On 28 February 195‘8, see Exhibit E, the Diraector of the Advunced
Research Projects .Agency ¢ancelled the reconnaissance aspects of the

THOR-boosted phase of W3 117L and directed the Air Force to use these

- vebicles for biomedical experiments.

On 19 March 1958, the LMSD contract was re-oriented to include
developaent of a reeoverabl; caps:le to accommodate a blomedical pack-
age, which is now refsrred toc as & "life support system.” The goa-
Pletsd capsule was to be ready for flight tast no later than 30 Novemr-
ber 1956. '

Ox; 22 Muy 1958, the Commander ARDC as;nt 4 letter, Bxhibit F,.
subject, "Support of Bioastromautics Program,” to the AFBMD. This
lettor assigned Briguaier Gsneral Qon Flicxingar additional duty as

Special Assistunt tc the Commander AFBMD for Bloastronsutics, stuting

v
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'tha.t Generel Vmc'xinger would "be responsible for the direction and
.coordination of all the biomedical aspects of projects assigned to
your organization.” In a.dditioxf, the letter assigned two bilomedical
project officers to the AFBMD, and directed the use of other competent
individuals and graups in ARDC and elsevhere in an advisory role, as
needed . |

On 6 May 1956, see Exhibit G, the LMSD designated the General
Electric Company as the subcontractor for the life support sy;stem.
It wvas brought to the attention of all participating agencies that
primary technical competence in the bicestronautics area was actually
vithin the Afr Force, a.nd- sfeaial arrangements, sae Exhibit H, made
the technical eoui:etme of the Sehool of Aviation Medicine, the
Asrospace Medical laboratory (WADC), and tbe Aeromedical Field Lab-
oratory (ATMDC) available to the contrector.

The G.E. life support system developﬁﬂt comprised two models;
the Mark I version, designed to carry four mice into orbit, und the
Mark II version which vas to have a small primta as its passenger.
The first lhrk I life support system, originally scheduled to fly on
30 November 1958, flewv viﬁ “mechanical” mice in DISCOVERER III on
3 June 1959. The second Mark I vas scheduled to fly. in December 1958
and flev with Iive mice aboard in DISCOVERER IV on 25_@?; 1959. Any
subsequent references. in this report to the G.2. life support aystém

are specifically directed tovard the Mark II version.

The Mark IT life support system, see Exhibit I, contains the
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folloving mjor coaponents: life gell, air mndiﬁomr_, oxy3sn
aysten, elactrical systeam, camera, fseder, alr regsneration aystea,
The firest testing of the life support system as 4 unit began
at LMED oa 1 April 1959. Thirteen tests, see Bxhibit J, of this
pinnl typcl bhave been run t¢ date; only ons of these can be ccnaide

ered to hm mt 1ts objectives. As the testing program procesdsd,

1t became increasingly evident to all rerticipants that the develop-

ment vas encountering serious technical difficulties. These problens
vere reflected further in fiscal probdlems (roughly $2.3 millicn bas
been spent on this project to dste), and in sobedule slippages which
are nov amountisg to ahout one year.

. During the past ssveral mcaths auBerous allegations regarding
the ressons for these techmnical, fiscal, and scheduling problems have

" eoms to the attenticn of AFEND staff membars. On 29 October 1959,

the Commander AFED directed ths establishment of a Board of officers
to deternine the facts vith regard to the following allegations:

A. "Mhe basic design of the bio-ediul recovery capsule is
faulty and ‘u presently configured vwill not uum_:ort the biomedical
mission of the DISCOVERER ssries.”

B. ")luuoaunt of the biomedical tast program by AFRD, DBD,
and G.B. is grossly inadequate.”

C. "Bomedical program costs being incurred by G.E. are too
high and are not boi.nlg subjected to proper mmi econtrel . "

3 . | b\;lxl :QL.!"‘I\L
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D. “There has been inadequate utilization of avallable mili-

tary. talent vithin the USAF in the conduct of the biomedi{cal prograam."”

E. "Civilian corporations, specificslly G.E.,are using their
;crt'icular positions ip the biomedica.l program a8 a weans of building
their competence in the biomedical area.”

Additionally, the Commander AFEMD directed the Board to make
recommendations regarding: -

A. The mnagenent structure of the present and future biomed-
ical programs.

B. The technical course of action to be followed for the

present bicmedical program shots within the DISCOVERER series.
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IV, GEEAL FINDINGS:

A. Technioal Aspects of ths Life Support System Development.

Witnesses appearing b;rore the Board were in general agree-
ment that the lifs lupp_ort systen dasign and test performance have
been = uAtil very recently - grossly inadequate. An inordinate
amount of undar-dessigned and non-qualified equipment has found its
way into the system. Outstanding offenders in this category have
been such items as oxygen regulators, the air conditioning unit,
the cooling fun, the tape recorder, the camera, ths timer, the feeder,
the sintgred abaorbing plates, the electrical circuiltry, and the
outer housing or csse.

Ironically, some of the most expensive 1tems in this list
vore probably not required for successful system performence. For
example, School of Aviation Medicine wvitnosses testity that they
offered G.E. s fesder which bad been built for less than $2.00 (cost
of materials). The Genoral Electric COznp:‘mf spent 1# excess of
$78,000 rc-innfxting a feeder, eventually abandoned the effort, and
1s now using the School of Aviation Medicine's versicn. The Board
notad that 1t 18 & clinical fact that the primmte will not fequl.re

putrition during the flight period; the feeder appears to be "gold-

_ plating” of the primary purpose of the life support system.

The camera is a second case in point: the Board was unbable
to learn who had specified the systen's cmra.,. vhich takes an oblique
pleture of a portion of the exposed chin of the primate (the rest of

his face being covered by a msk). Over $£190,000 has been spent in
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developing this special camsraj .i.t has been a Aifficult, time-consume
ing mrc'iu, vhich has yst to be cowploted. It was noted vith ‘
interest that the camera's cperatign requires a light to be burning

at all timas in s capsule which is already over-heated and undar-powered.

While it is true that the adequecy of design ‘m huspored in
part by the absence of exact envircamentel data st flight e.ltitu}aa,
1t 1s tbe opinion of the Board that other factors were more important |
corntributors to the life supxiort systen's inadequate design. Among
these are: | :

1. 7Prom the very beginning, a genaral lack of appreclation
by the contractors - prims and sub - of the camplexity of the task.

2. Total inaxptri.o.mo on the part of both the prims con-
tractor and the subcontraetor mva:. aifficult tschnical ures.

. 3. b.ck of a proper, thorough researching of the basic
life support system problaa.

4. XNo singleness of purpose in kaeping the life support
systen as simple as possible: '

5. lack of a.fplic&tica of scientific méthod in proceeding
from the simple to the complex ’in bunding the life support system.

6. A curious conviction, on the part of the subcontrector's
project leader, that his responsibility terminated with ground demon-
stration, rather than with actual flight test.

7... Inadequate provisionin,, of spare parts.

8; Lack of. quality cgntro'l of 1ife support system equip-

ment.
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. 9. Llack of correative procedures for rectifying design

' equipment errors and preventing Ldentical recurrences of eqguipment

.

_Iailure.

B. erial ty of the Life Support System Developmant.

Having examinsd the technical problems associated with the
life support systea, the Board turned ite atteantion to the manage-
ment history of the project. Here, again, ﬂ‘nre Was consensus amohg
the witnesses that the menagement of thls program had been axception-
ally unsatisfactory. _

The evidence preoopud to the Board 1nd1icated that a number
of primary management decisions were elther not mude, or, if mads,
wvere not geﬁtrall.y known 'to the project purticipents. For example,
thers is no clear indication of formal, official eveluation of the
importance of the project. Was the 1fe support systém as importun.t -
in terms of mational obJoctive; - a8 ballistic missile work at the
AFYBMD?! Vas the recovery of the first liviné animal from satellite

orbit as important an objective, and to be acebrded the same alle-ocut

emphasis, as the ;ecavefy of the sarly ICEM/IRBM re~cntry bodies?

While {t is true that this projact wus conaldered %o be 4
"crash”, high-risk development, there is evidence before the Board

lesading to the infarence that this project was not considered to Le

- -as important as other "crush”, high-risk developments at the AFBMD.

T81¢ viev 1s based on the consideration that many of the key mensge-

~ ment principles applied to the bullistic missile program by the «FBRD

PO e e
N VIV SIS TS R RTEI N



‘\__/

ware pot used in this project.
1. A rigidly stipulated dollar c2iling was accepted in

eonjunciiqn with a "crash”, high-risk development to be performed

4{n a relatively umexplored technical area. The Board has no indica-

tion that thie combination of factors was protested vy anyone {other
than G.E.) as inherently contradictory and impractical.

2. The AFBMD's practice of deliberately establishing i
competitive‘sub-system develop;nenta in difficult technical areas was
not invoked. |

3. It is an accepted AFBMD practic;: to place officers in
senl-permansnt or permansut residence at those contractors’ plants
vhere serious technical problems are elivisioned or experienced. It
is notevorthy that in spite of the alarming state of the life support
systen development progrem no such.action was taken vith rupeci to
Ooﬁerul Rlectric COmpany'. .

| k. In underta.king-"eruh", high-risk ballistic missile

progrurs the AFBMD has considered the associute contractor system
to be necessary and essential to maintaining tight technlcal, fiscal, {
and management control. The DISCOVERER gystexm, by contre.af, was
organized o.léng truditional prime contractor l:lpea , buking the CGeneral
Electric Company less saccessible to the .}.‘e‘EviD for iife sup?ox-t system
work than it 15.1‘01‘ re-entry body wofk.

A second basic decision vhich the Board bas been unkble
to 1;lent1£y in the project documsntation or testimony is whether the

8chool of svietlion Medicine was seriously considared us a possible

10
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developer of the life support systen. Toe Board was deseply intsrested
in the devslopment history of a life support systen which ths 8AN.

_hag tsbricaud'fqr‘ the HASA for use on experiments such asz the recent

blomedical flight st Wallops Island, and took purticular note of
testimpny by the School vitresaes that they had becn esger to do A
similar work for the AFBRMD., The School's witnesces estimeated desvelop- }
ment costs of $120,000 vis-e=-vis approximstely $2.3 million elreedy /
spent on the G.E. effort; 1if this estimate should be in error by a
factor of five, it still leads o the coaclusion that it would havae
been prudsnt to use the School as a second source.

The third major dscision which is lacking in project history
is the dsvelopment of a firm position as to who at the AFEBHD was in
charge of wviat. The following chromology illustrates this observation:

‘1. 22 May 1958. In a letter %o the AFEND, subject,

"support of Bloustronsutics Program,” see Exhibit F, the Compandar
ARIC stated that Brigadier General Don Flickingsr was being "assigned
the additional duty of Specisl Assistant to the Commnder AFEND for
bicastronautiss.” The purpose of this assignment was to provide the
Commnder AFBMD vith an "{n-house primary biomedical technical competencs
and sut.hqrity." General Flickinger was mads "responsidble for the direction
and coordination of all the blomedical aspects >f projects assigned to
[the APEMD/". The Commander AFEMD vas assured that "control of all
aspects of this work will rest with your organization.” '

| . | 2. 6 June 1958. In a DF to the AFEMD, subject, "ﬁiomdical
Aspeci.'.o. of the hlliétic Mlssile Progran," see Exhibit K, the Assistant
1
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Deputy Ccammrdsr/R & D, Eg ARIC, stated that "all research and develop-
mant efforts ecntemplating the use of biologieal peyloads on board
winsile .or, space vehiecles vill obtain the coordination and approval
of the Special Assistant for Blo-Astronautics or his designated
representative.” In addition it stated that a bigastronmautical
organization at the AFEMD would “obtain over-all approval and coordi-
nation of the life-salences aspect” of such projects. An unusual
administrative and command-jurisdictional feature of this latter is
that in 1t one Deputy Commander (the DC/Research and Development)
at By Amc presumes to assign roles and runcf;iom to a subordinate
it vithin the organisation of another Deputy Commsnder (the DC/
Bllistic Missiles) at Hg ARIC. '

3. 12 August 1958. The Assistant Deputy Commander/
Research, Bq ANIC, in a’letter, subject, "Responsidilities of School |
of Aviation Medicine in the ARDC Biosatellite Program, Subsystem L
W8 117L," see Exhibit L, advised the Commander AFEMD that represen-
tatives of Hq UBAY, Bq ARDC, Air University (School of Aviation
Medicine), Air Force Missile Development Conter, and Wright Air
Dajrelopment Centar had resched agreement concerning the technical
mtmuoo of the Bchool of Aviation Medicine in its support
of the biosatellite program, and enclosed a statement of policy for
the bensfit of 'thc AYEMD. The policy statement was -igne;x by
Brigadier Oenexral Don Flickinger as the Director of the Life Soiences
Directorate at Hq ARDC and v-'-wm that the School of aviation

'Medicine will provide biomedical criteria to the Gensral Electric

F Y
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Coxpany, will eonsult oo biorcdical test programs end evaluate bio-
agdical tast results, and will provide ccotinuous biomedical and
blophysical technical gtandards liaison und consultation to the
eontx-u;tor. "All other decisions relative to test responsidility
and conduct, engineering requiraments, scheduling, time and coating
!‘mtio.na and goreral wslfare of the program ﬁ.n remain with BAD
[the Bicestronautics organisation with the AFBMD/ or their properly
designated representatives, and BAD decisions are ﬁ.na.l'." In addi-
ticn "direct’contact is authorized between SAM and contrestor.”
From a Jurisdicticmal viewpoint, this correspondence was aven more
tnorthedox than its predecesscr, for nov & Directorate Ghief in the
erganisation of one Deputy Commander (the DC/Research) at Hq ARDC
vas .uming instruations regarding rolea and functions of a subordi-
pate unit within the organization of another Deputy Commnder (DC/
Mllistic Kissiles) ‘at i!q ARIC. It is also noteworthy, that the

Directer of ths Blo-Astronautics Directorste at the AFEMD wvas not

~ avare of the existence of this document until it was brought to his

sttention by the Bourd, early in December 1959.

k. The AFRMD's tacit acceptance of these directives is
reflected in & letter from the AFIMD's Director for W8 117L to the
Lockheed Atreraft Corporation, subject, 'Contruat OL(644)-181, In;-
ternal Air Porce Responsibilities Concerning Biosatellite Programs,”
éated L September 1958, see Exhibit H, vhich quoted the essence of
General Flickinger's policy statement and informed LMSD vhat "the

Bioastronautics Division (BAD) bas besn given menagerial responsibility

13
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for all mal biceateliite prograxs and vill ast as technical

o direetd’ to the contrestor on biomedicsl aspscts.”

| I}

5. 13 August 1959. On this date, the Deputy Commander/

Mlitary Spmcos Systams pudblished a’seriss of Functional Statements,

YT

see Exhibit H. Among theas vas ons for the Directer of ths DISCOVERER

"

Satellite System, which coata.ned the following key statement:

| ‘e

" "Responsible to the Assistent Deputy Commmnder, Spice Systems, for

the intcmtioi of all ruo-.rch,’ development, and test sapects of

B S

the DIBCOVERER Satellits Systes."

L

6. 26 October 1959. The Assistant Deputy Commader/Space

Systems, in a letter to the Deputy Commander/Military Space Systems,
subject, "Management of DISCOVERER Biomedicsl Program,” see Exhibdbit N,

stated " . . . I must as & matter of poliay support the view that the

I I A SN0

) Director, DISCOVERSR Satellite Gystem is basically responsible for

T

a

‘the quality of all aspects of the DISCOVERER Progrsa and, accordingly,

must have the authority which is required to meet the rupon;;lbili;.y

assigned to bim." n '
In an attempt to clarify mansgement roles the Board queried

_ sach vitness regarding his concept of responsibility for conducting

s the project. The folloving responses illustrate the diversity of

-opinion in this ioportant area: '

T 1. The Director of the DISCOVERER systenm development -

Lt. Colonel Battle - believes that Genaral Flickinger and the Director

_ ‘ of the Bicastroneutics Directorate (presently Lt. Colonel Cole) were

1k

ot
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responsible for the life support system devaelopment until 13 August V/‘
1359, when the new Funcliopal Statemant Book appeared. Lt. Colonel

Battle states Lhet since tbat date’ he hus bhad overall respansibility
for all aspects of the DISCOVERER system. It 1s his opinion that

Genaral Fliekinger is still ths Special Assistant to the Deputy

- Commander AYBMD Ior Bloastronautics.

2. '/:&a Assistant Deputy cﬂmndor: for Bpace Systems -
Colonel Oder - agrees vith Lt. Colonel Battls's 1nter§rct;tion of
mpagenent respoasibility, and testifies that he ha‘s no knowledge
vhich would lesd him to believe that Gonera.‘l.;mckiwrhu vacated
ths post of Special Assistant to the Mr AFRND tor'Bioaotr_o-

nautics.

3. The Assistant Deputy Commnder for Military Space
Systems - Colonsl Evans - also agrees vith Lk. Colonel Battle's
interpretation of his rupohsibilitiu. Waile he kas no definite
Xnovledgs of a change in General Flickinger's role as Special Assistant
to the Commander AFEMD for Bioastromutics, he speculates that some
change may have occurred during the put'.fow mnﬂu as a result of
the reorganisstion of the ARDC.

4. The Director of the Bicastronautics Directorate -
Lt. Colonsl Cole - testifies that be is responsible to the Commnder
A¥EMD for the managerial and tachnical aspects of the 'biomﬁica.l
portion of the DISCOVERER program.

It 18 a matter of fact that Genaral Flickinger's appointment

15'
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as Speeial Assigtant to the Coumander AFEMD was terminated by Departe

. mant —'of'thc Alr Yorce Special Order A~1990 on 18 November 1955; how-

ever, this faot is confusing, rather than clarifying, to the central .
issus. ‘Is the Cocmmnder of AFEMD still bound by the provisions of
the 6 June 1958 IF, a document which has never had jurisdictional
legality, dut vhich wvas not protested by the AFBMD? Was 1t the inten-
"tiom of the Deputy Commnder/Military Space Jystems, in the 13 Avgust
Functional Statements Book, to place the DISCOVERER Director in
cha.rgel of all espects of the DISCOVERER program? If so, what 1s the
meaning of the cexpresgsicn "‘responnible e, ror-tbe.i:ntegration of
all . . . aspects?” What is the status of the 26 October 1959 letter
from the Asiiltant Daputy Commander/Spacs Systems to the Deputy
Commrder/Mi1litary Space Systems regarding the interrelationships

of the DISCOVERER - Bio;s‘bromutics offices?

As wvould be expected, the 'a.bsence of a strbng, single,
elearly designated, and miverea.lly-ncoénized AFEMD leader for the
life support system oncouéa.a?ed the developmsnt of many mnagemni
and technical difficulties, all of vhich were symptomatic of a central
problem. The jurisdictiomal sparring which téaok place between IMID
and G.E. early in the program could and should have been stopped as
s0on &s it begun. The over-willingness of G.E. to respond to techni-
cal suggestions from anyone except the prime contractor could have
been eliminated by thn' most elemnfa.ry exercise .of discipline. It
\;ould have been easy for a responsible agent to develoy end enforce

an of:!_'ic:lal document which specified agency responsibilities, agency

L - SR TTETEI S
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spokesmen, and w channels. Test protocols = rigldly

’ enforoed - woald bave done mich to elimirste all-night "sball-ve-proceed”
sessions vhere decisicns were mln last-minute pletdssites. Explieit
oount-down procedures would have spared the life support mto'n tast

. procsdures from being charscterized as "utter chacs" by the DISCOVERER:

e .
- . test controller. A strong agont would have advised the AFBMD of any

™~ ) aifticultios vhich vare beyond hi_u eapability to resolve; the Board

B would certainly not have been exposed to contractors' briefing charts
3 listing AFEMD and AFBAD (an old symbol for the Bloastronautics

= Directorate) as two Mﬁ agencies, both of whom must agree to a

'-- watter before the contractor may proceed!

= C. Presenmt Status. of the lifs Support System Development.

- S | In June 1959, vhile visiting Va.ndcnb.erg Air Porece Bass to

j | observe mt%n procedures, Dr. William H. mn, of ths Advanged
~a Regsearch Projects Agency, cbsarved. the problems vhich were developing
— in the life support system l.ru.. Upon h}.q return to Washington,

e Dr. Codall contacted corporate-level G.E. officials, advised them of
- " his deep personal concern, and asked them to undertaks immediate

= remsdial action. In August 1959, G.E. sponsored an intensive in-house
. reviev of the technical and mnagerial problems associated vith its
- support of the DISCOVERER m-osra.n; tﬁie.inveetmtion resulted in.
% ’ mqﬂna m. 4in the philbaophf of, l.nd actual conduct of, develop-
- .ment and testing of the nfe suppaxt mte;::. The Board ﬁxquired

carefully ioto the dstails of thig "nev look" and wus favorably

vl o Py
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tmpresssd by the ramilts 'to date, as well as plana for ths future.
Principael vitzesses vers usanimous in indorsing the tachnieal
direction wvhieh the nev G.2. ranagement 1s giving to the progran;
.38D ;muautivec stated that a wholesome air of cooperation and
responsiveness nov exists betveen themselvas and the General Electric
Company. There is -nblmtifn evidence to Justify, for the first
time, & feeling of optimism regarding the possidbility of G.E.'s

delivering a flight-vorthy life support system within the next few

months .
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v. SFECIFIC FIRDIZGS:
The Commander AFDD instrusisd the DISCOVERER-Blomadioal
Board to consider five specific allagations and to wake reccomenda-
ticus om three subjeats, see Exhidbit C. This portion of the report
deals vith the Poard's findings in respcnse to these instrustions.
/
A Allegation A. "The dasic dosign of the blomedical recovery
" eapsule is Taulty and as presently configured will not support the
biomedical mission of the DISCOVERER series.”
1. Digcussion: The prims objective of the diomadicel
portion of tha DISCOYERER series is the successful launching, orbit-
) ing, re-entry, and recovery of a dive speciman. Performanee to date
f in the test evaluation of tha life support systen strongly suggests
Allegation A to De trus. Testimony before the Board reveals that
of thizteen evaluation and/or asceptance tests, only one could be
considered to have reascnably demonstrated ariteria for supporting
m DISCOVERER yrogran properly. Additional evidence from technically
Qualified scientific porscnnel leads to the conclusion that there
has been an inordinate amount of faulty equipment intagrated into
the lifs suppors systen, i.e. the cxygen roguhtom,.tho air condition- .
ing unit, cooling fan, tape reccrder, camers, timing mschanism, animal
foedsy, lu‘ur.od matal absorber holders, slectrical sircuitry, ete.
It vas M@, .earh in the proceedings, that inexperience, coupled
vith the uunu»m'q of nnmng physical (environmental) data,
:) contributed to poor design. . - .

[ ATEPRLIRN bl S
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For much of ite history the life support system d'_ alop.
'mmt 414 not follow tba-buic prineiples of scieutific method., [t
is germane to the sqienti-';ﬁc pathod that cleer-cut objsctives be
Tigldly defined at the very beginning and throughout the project.
Furthermore the absolute minimum pumber of pieces of data-gethering
equipment should be bench tested exhaustively before they are incor-
porated into the total system. As each item passes its design criteria
tests, further sophisticetion and instrumentation may be
pursued logically, but only to the extent ﬁt aysten objectives are
sabanced. Oreat care must be exerasised to avold over-design and over-
gomplication in any system. Problem items of limited utility should
I~ challenged early in the progranm and dslated as soon as possidble
in any wrgsnt prograa. These simple msthods of procedure have not
been evidenced in thig prograam - specifinully in such itsms n. camara
and feedor performangs, viability sensing, and in some eslectrical
eircuitry. ' : ,

' The Board is pleased to report that a eaveful in-house
systems design reviev and critigue were instituted at the General
Elestric Compeny between 27 August and 6 October 1959. The findings
are nov being integrated into the life support system design, to correct
deficlencies and improve maintainability and sccessidility. Thsre bas
best & slear resogition of improper methodology and quality oontrol;
oorTestive procedures are being institutsd o avoid resurrense of
equipment failures. It is the opiaion of qualified engineers that -

‘the 1ifs suyport system ean be trought %0 8 Dight-wcrily state iz Whe

’ 1
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. 2., Comslusiouns Uatil a life suprort systes has been

qompletely bemch checke4 and has successfully psssed a comolets

lavoratory sount-dowm to simlate as closely as poasible the prodlens

-] 124 re-en and reeove with thermal and

20ise profiles superimposed, and all intemrated into the expsgted
time sequence of a realistic nigsion (5% hours), a scientific cepa-

bility to support the biomedical mission of the DISCOVERER series

has not been dsmounstrated. The Board belisves that the technieal

and managerial re-orientation of the program at G.B. is moving the
development properly in the directicn of such a demonstration.

3, Allegation B. “Management of the biomedical test progren
by AFEND, LNSD, and G.E. is grossly imadsquate.” ,
1. Discussion: Having determined that the overall manage-
ment of the life support system was under the superficial supervision

of Hq ARDC personnel from projest inception to sometime between

Bovenber 1958 and August 19%), and perhaps to the present, the Board
believes thet.this allegation should be expanded to provide a shars
of management responsidility to this particular group (Hq ARDC).

The Board’s findings show three mjor factors contributing
to tho.ul.-mmguunt of this project:

a. Representatives of the AFBMD, LMSD, G.E., and Hq

ARDC did not reseurch the assignment thoroughly enough to determine

" the state of the art of the ﬁaramtern inherent in the project.

b. As-a result, very unrea.listic' time schedules were
set up and agreed to by BqQ ARDC, the AFBMD, LMSD, snd G.E. Fiscal

21 : ~_ S B
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planning exactly parallsled scheduls planning.
¢. Despite attempts at ncm-ocnventional arrangsz=ants,

the prime reesponsibility for the project, for all intenta axnd purpoases,

rested vith the AFEMD. The ATEMD failed to identify ome person wio

would be sccountable for the projest: & man whose decisions would

be irrevocable except by the Commander AFVEMD. Differences of ppiniau

as to who was responsible for the projeat lbould have been resclved
as loan.nthevnrou. The fact that this vas not dcne encouragoed

irregular managerial processes and separated rssponsidility frea

suthority.

The following factors also costributed very dofinitely

to the unsatisfoctory stats of “he progren as it existed pricr to

August 19591

bilities of contriduting agsncies -~ in pariicular, Alr Joree agansies.

: ¥

b
8
b
-4

Lagk of Mution

lack of cooperation

lack of coordimation

Lack of quality eontrol practices

Fatlure to identify specifically the responsie

Poor design prastice on the part of G.%.
Instability of design
No firm'poligy ecnserning spare parte.

Faslure of 0.5, to follov scoepted imdustrial
Moa, mamnmmmmwnwmtm

Ccanlusion: AJ.M the tuu-aw shan u-gg-u

o
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mnagement of the life support system by Eq ARDG, the AYBD, I3ZD,
and 0.E. practically from project incspticn in February 1958 until
A L1l the Board takses note of ths recogt‘.oxi of an unsatise
factory state of affairs by the princivals end believes that corrective
actions already taken by 1MSD and G.E., together w;th thoce recomoendad

to be taken by the AYEMD in Section V, Part ¥, 2s and b of this report
will result in an scceptebly managed project in the future.

C. Allegation C. "Biomedical program costs being incurred by
G.E. sre too high and are not being subjected to praoper wanagement
control . " |
1. Discussion: In reviewing the testimony before the Soaxd,
it vas found that tﬁc.all.egstion vas improparly stated. ALl costs
incurred are proper; hovever, it is believed that the originsl estimate
by G.E. was not great enough to do the work ia question. .
The original contraet, covering the period from Fabruary
1958 to projected completion in Octéber 1959, was negotiated in the
amoust of $4.3 million. This covered much more than the 1life support
sygtem. 'W‘nilf.: G.E. was verbally directed to couwmence work in February
1953, it was tugust 1958 before.a Work Stateuent was pcapared and a
Letter Contract issued to General Electric oy Lockbsed Missiles and
8nece Divigion. IMe coa‘k‘; to date on the total G.E. effort now mwmounts
.to uppmxim.-':._'cel‘\" 3.5 million, of.which wpproxisutely §1.5 willion
has been fdentiffed as overvun. There is un edditiousl amouat

reflected it o cuorprenl 3.E, proposzl 1o Inciheed for 5.0 million

BTN
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vhich has not been negotiated to date. It is LMSD's positicn thet

these coats gonerally reflect work vhich was contractsd for under

the original contract and, as such, can be construsd in the main %o

~77be udditicnal overrun. The principal costs related to the $3.0

million proposal are from Thiokol Corporation in the amount of

$335 thousand for retro-rockets, to the Burmite Company in the

~amount of $174 thousand for spin rockets, end for prims equipment

‘and spares in the amount of 4274 thousand. An item called Support

Engineering has been included in the amount of $1.29% mtillion. The

General Electrie Company agrees that {t under-estimated the scope
of the job uhdombdwm‘-wmoreutmtm re~
Quired. This in itself vould lead ome to think that the costs deing

mwommmu»mmuﬁ.

There are tvo specific items: namely, & feeder and a

camers, which refleat costs much greater than cme would bave expected
for 1tems of their pature. The camers kas been proowred by G.E. from
the Pulova Wateh Company at a cost um’Wt tb. cost of the

feeder developed by General Elsctric amounts to $78 thousand. With

respect to the camera, the Schcol of Aviation Medicine vitnsssas state

that in their opinion this item is not needed and should not have

been included in the life support system. .The feeder presently used
by the General Eleotric Company is not ths fseder for wvhich ths costs
have been incurred by G.E., but onie which was fabricated by the

School of aviation Medicine. School personnel i)élicve that a feeder

could huva been adequutely designed and produced for less than $1,000.

24
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These tyo items, according to School of Aviation Medicine vitnesses,
vere good reagons .ror stating that the costs inecurred by G.E. were
- excessiwfe , and they stated that 1t was their belief tha’ the entire
. S 1life support system could have been built by the 3chool for 4120
thousand.
IMSD stated that 1t believed that technical management

contrel of the biomedical progrem by the Genersl Electrie Coxpany

- ~was inadequate. This statement was based upon the inability 6!
. General Elesctric to meet the scheduls and further was reflected by
T prodlems incurred in the life support system equipment. LMID aid

believe the financial econtrol of the program to Ve adsquats.

[‘__ ‘ 2. coml\uio?u Costs incurred by Ceneral Elsciric Cowpezy
i in the de t of the 1ife exoeeded G,.8.
E - . original estimates. Becauge of an under-estimate of the technical
[;- | task to be accowplished, grester costs wers imcurred than vould'hnva
been the cass if a better appreciation of the task to be performed
[‘_‘ Mbunmlimgzﬂu-hegm. Further, there was iredeguate
[\ technical managsment contral in the program becauss of the imbiiig
L
é

o of G.E. to recogg 3¢ _in the begimming the magnitude and sesope of

the task to be performed.

D. Allsgaticn D.. "There has been imadequate utﬂ.iutic- of
N avatlsble military talent vithin the USAY in the condust of the bio-
- medical program.”

1. Disgussica: mu-ounommmmmuv

::..( ¥
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1iberally 1n the acndust of $ho 1ife suppcrd systes Gevelssawed.

. Life seppors aystem design efforts began in Mareh 1589

rL‘ with the reo-orisntaticn of the DIBCOVERER program. M“Nm
[l the AYEOD followed the ARDG policy of ealling cg ALr Forve bicmedieal

[h talent, and established a vorking relsticnship vith the School of

1 Aviation Nedicine, the APDC, and the WADG for support of this progras.
f later 1n the jrogram, the 8 August 1953 ARDC directive, ses Bahibdit L,
A

vas issued, dafining the responsidbilities of the Sshool of Aviation
| Hedicirw.

'....
]

In spite of this attasmpt %0 formalize and emphasize the

"4...

' Blue-suit coatridution to the life suppors systea development, it is
clear from testimony before the Board that the sctusl use of military

——

biomedical talent left much to be desired. Some mjor faestors comtribdbu-
ting to this sitmation are: ‘

© R Alukofh:rwmﬂnormum involved.
Prims-subcontractor friction; the absence of a powerful, central

| p—

" o |
L]

directing agent; cozoern over Jurisdiational prerogatives; persomlity

conflicts and clashes; and other complex reascus oontributed to a

T
]

deteriorating working-level relaticnship unnc the principals, and

L inhibited the effective use of available military talent. -
L , b. The over-riding comsiderstion of meeting an h-qn-
L'.. clad schadule always stimulates gicﬁm, and this development wvas

no exception. In cases wvhere design and testing methodologles




oL
™

"i“ diverged, 1t vas frequently felt that precious time could not be
B ﬂi**m % Bullding repport among the contributing crganizations.
E_ e T™his hd %o a gyclical, oalf-generlstm prodblem situntion vhere 1t
| becam tnereasingly aifficult for any of tha participants to work

- efficiently and barmomniously. _
c. Msuxiderstandings sas to orgaaizatioms) raesponsidilie-
ties and managmment relationships, wvhich affocted the motivations of

T

ths people involved.

R
-

’_ ' © 4, Sertous underestimation of the technical task on

i

L. the part of dssign and technical direction ecmtractors, vhish further
2 agEravated the already-complisated test and design envircoment.
T e. Changing design eriteria of the life sppart .

: ' systea beesuse of nevly 4discovered environmeatal ecnditions, eoupled
’_f_ .- with & very tight development scheduls, which encouraged the use of
L. shorteout test Rlans and procedures, asd often Lgnored the talent

| 2. Conslusiom: UBAP perscrnel have been used liberally
" " in the life supvart Gevelopment; howsver, in mamy eases, and particularly
1 ummormuémnmwmmg,mmmuu
- inefficient, ineffeative, and scmetimes Mg. Cue of the

‘ ;

-~ tles o TR tom should
T ; ™ with the - Aviatica .

i B Alsmtiea ] “Civilias ecrporstices, spesifieally 0.F.,

5 | &rv wstng their particular positicns n the Mocedioal progren es &

17 . usess of Weildiag Wty ccnpetense 1n the Micmedissl ares.” %i}‘i-t";z;._‘..;.’}i.-
; - ' 3.':=mm. Parine the sesond dav af sha beacdao~ S
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"| _ DISPOSITION FORM

I~
FILE NO. . : v | SUBJECT ‘
o . Biomedical Aspects of the Ballistic Missile Frogrem
10 WDTS FROM RDTHA - . DATE 6 June 58 CCMMENT NO. 1
- . ] " . Lt Col Cain/k1/4145

. . 2 1
¢ 1. Speclal Orders Number A-920, Depertmentiof the Air Force, 9 May 1958,
3 assigned Brigadier General Donald D, Flickinger, !Staff Surgson and Director of

o Human Factors, Headquarters JXRDC, to an additional duty, Special Assistant for
Blo-Astronautics to the Deputy Commender for Ballistic Missiles, ARDC. v
) " . . i ’

2, A1 research and &evelopment efforts, coz;fémplating the use of biologi-
cal peyloads on board missiles or space vehicles, will -obtain thé coordination
and approvel of the Special Assistant for Bio-AstrYnautics or his designated

representative,

o
} R 3. To provide the Ballistic Missile Division Lith timely life sciences sup—
port in the coordination of procurement data, monitorship of contractor efforis,
.] . and supervision of inspection tests of components of life supporting and bio-
% performance measuring equipment, technically.qualified life sciences personnel

%

f, will be placed on TDY or will be assigned to the Ba],listic Missile Division.

1 7 ‘Tbese personnel will be authorized to render decisians regarding the adequacy

)  of life supporting equipment and other technical problems concerned with viahble

¢ 3 payloeds. This headquarters, ATTN: RDTH, will be informed of all decisions in
{1 this area, In addition, a monthly progress report oca the development, fabrioca-

tion, teating, and scheduling of the life sciences pertion of the prog;rem will

..{
‘J Le A significant portion of the nztion's life sciences capability in sup-
l. j port of space operations is contained in certein Air Force medical and behavioral
3 sclences research and development orgenizations. Certain of these agencies are
hereby designated -as points of contact for ths weapong systems management organi.
= {. " zation end contractors concerned with development and fabrication of life support-
l’ {1 - ing equipment and 1ife sciences experiments, The designation of these units is
for the primary purpose of assuring that the contractor bas the, Jatest information
: ‘ava.ﬂ.abls for -insorporation into his design, and secondly, to assure the fabri~
ca‘bad unit meets the technical eriteris as established by the Alr Force. The
*'ble<astronatitical members of the Ballistic Missile Division will obtain over-all
- ~-\ nyprorval and coordination of the 1ife sciences aspect of the project. - But, in .
.80 doing, will consult freely and frequently with the designated units, assuring
that ljaison is being meintained with the pr: contractor and subeontractors on
th __chp.ioal biomsdical and bio-perromance prpblema a.ssociated with tho prOJW”-

hrmdical Laboratory (wmc) o LT

- 1 .-'f'; - (1) 'Dotemmtion of ths biologi..a;. adeqmcy of subaaunblio;, et

by micaI syoiﬁoa.tions fir the internal 1ife support environment, and the
‘% m.r...:zl technical development program responsibilities of the laboratory for
. .

'mcn environments, ;
P ,r,#/. e N
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the Joard was adviced by Sehool of Aviation Meiteine vitnesses that
this allegation 4id not properly express the thought Whey kad in
uind. It was pointed out that the School does not object to the
grovth of bicaedicsl ocompetence; 'u- real objection is to the
exploitation of non-biomedical persommel in astesgting to schisve
sush compstencs . _ummummumumw
engineers, reather than physicisas tnl Wsu, in dessigning
the life swypport system. -

. 2. Consclusdent t O ] ticn, the
Board determined thst Allegation X was more properly considesred as
[} m 'Dun ve it T ts treat-
met.

L]

7. Directed Constderation A. “You are emjolned to mie resce- -
-*tlmwmmmuﬂummtbw
Frogran and any suggestions for future folloveon blowsdisal programs.”

1. Dissussicn: The Board believes that the primary require-
‘meut for inereasing the managerial effectivensss of the present bio-
medical prop'a.l is the designation of a single project Sirctor. Once
such en appointment has been made, the director, and he alone, should
be charged.with the responsibility for esteblishing clesr, formal
u'nnpmnt' among sll proacct pcrticimtn ’ includins test protoool.,

definite count-down procedurea, the designation ot single spokesmen

for all agencies, and similar matters. The director should be charged

specifically vith the respensidility for meintaining strict discipline

3
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among the participants, and should be enjoined to maks q special
effort WnJMMWhM techniocal pe:;.onul‘
of tha AFBND and the Scheol of Aviatica Medicine.

. With regard to future biomedical programs, the Board
recommends similar mnageusnt acticns vhich would prevent meny of
the problems encountered in the present progresm.

| . The Commander AFEQ® should dssignate a project
director a% the ineeption of axny future projects. The project
direstow showld be expovered %o, and directed o, maks all AYRMD
decisions cn the project. '
| . ALl participating agencies should be required to
designate single spokesmen who exercise the same ocontral in their
mumum&oamummommm.

- @+ Dafinite test protoeccls snd count-down procedures
should be estallished far in advanes of the need date, and should be
regarded as iron-clad opersting procedures by ell partieipants.

. 2. Comelusion;and Speoific Recommendaticn: Testimony before
gwmmmm‘afﬁgﬂmof&!*mouo‘
Bedics] Mnov-bov in developing the 1ife guppert system and (b) elimtmaving
Jurisfigtions) and functions) disegreements between the Directar of
DISCOVERER and the Diregtar of Blosstromsutics. The Board motss that
between 80 ard 90% of the vork of the Bioastromsutics Directorate is

the DISCOVERER eat. Ha gonsidersd these
the Board makes the specific recommendation that the following actiocus
be_taksn ecomcurrently:

Ny Al

. Fo !
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N . Y. Bl 4 te ng
tely to the Assi for ne .

G. Dirscted Consideraticn B. "Speciﬁ.o mmum as to
the technical course of aetion to de folloved for the present biomed-
ical program shots vithin the DISCOVERER series are required.”

o 1. Discussion and Conclusions: A significant gain to
national prestige ss well as an fmportant scientific c;:ntrib\xti.on vill
rasult from the recovery of a live specimen from a polar orditing
vehiocle. lotvithstamﬁ‘g the fuct that time is 2 most important
concern in conserving the prestige of the occasion, certain limits

must be impoged on firing dates. Specifically:

a. The bilomedical life support system rust demonstrate

reproducible evidence that it can in fact support a live specimen for

the totsl mission profile.
b. The recovery pack;gg design and technigue must be

adaquately demnsﬁr.x‘ced, based upon actual recovery from orbit.

¢. The competence of all participanis must be demon-

strated in count-dowm 'groceduree compatible witk estatlished lsunch

controller requirements.
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% . Technical.

.

1. .. life support system cannot be considered' to-have mst
1ts g:'ouhd test until i1t has been completely bench checked und has
successfully passed a complete laboratory cownt~down vhich simulates
as closely as possible the problems of launching, or‘biting,' re-entry,
and recovery, ‘with thermal and noise profiles superimposed, and. all

integrated into the expected time sequence of a realistic mission.

 The DISCOVERER life support system has not met these criteria as yet,

but under G.E.'s "nev look" design and testing philosophy is definitely
moving in this direction.

<

B. Memegerisl.

1. "Cresh”, higherisk developments imvolving relatively
umxplmd technical areas should be:

a. Financed by requirements budgets rather than
ceiling budgsts. '
' b. Encouraged to sponsor competitive sub-system develop-
mants in any 1fficult technical areas.
¢. Organized soc that all eonmctért working in
4iffigult technical areas sre as accessible as possible to AFRD
direqtion and control.

a. -Supported by in-residsnce AFEMD perscumel st eny

m'nphmmromdmlomtiuph "pacing” or technically
aigetont. |
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‘Tome of thess conditicns have been applied to the
life support cyvten Ssvelopmnt. '

. A strong, singls universally-recognized AFED leader
thould be appointed at the inception of all projects {f Atho project
is to suzeesd. This has not besn dcne for the life support eystem
m;

3. Test protocols must be developed far enough in advance
of & test series to assure their acceptance as doctrine at the test
itself. Tis has not been dome for the life support system develop-
ment .

b. Clear funstional étatemnto.anﬁ designated single
npokeimn are required for all agencias involved in u development '
or test Lf inefficiency, ineffectiveness, bickering, accusations,
and counter-saccusatipns are to be prevented. BSpecific designations
of responsidbility, by name, do not exis;r. in the life support éystem

development.

ot 8|
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4 aal testing as s proper, aldbeit long over-due, methodology for dsvelop-
ing a flight~worthy lifa swport system.

1 z.&emmmmnmtor.nnw
gystom ba bdased won & clesar demonstrationm, in ground tests, that

i» mm‘mmuannmmmwwmn-mmm.‘
i and a clear demonstration, dbased upon actual recovery from orbit ia
flight test, that the recovery equipment meets its operating require-

meats.

B. Managerial.
| 1. '}hnt a strong, single, claa.rly-duip'ntod leader de
W at t& insepticn of all dcnlopmnt projeats. This leader
mat be held r’:pouiblc for organizing the wticip.uon of all
agencies in a hn-u.nipnnd, harmcnious masner.

#athc moincmcotthemnntc support
system Mlm, this Project leader nhmﬂ.d be the Director of
the W.. Direstarate; the Directorste itself should be
transferred ulyto‘&nulimtmc_nMrfwm
Systems .

Muiw iron-glad test protoccls and eount-~down
mcmumnmmmnnwmu
of the DISCOVERER progran.

3




b, Cloar functional statemeats and a 1ist of offieially-

' designatad single WMMNM&QO'Mﬁ

mm'ﬁr u.n'npucin participating in the 1ife support systen
development. .

' 5. A special effort should be made, under the lsadership
of the Project Direetor, t0 re-establish rapport detween technical
ﬁrnml of the AFEND and the Bchool of Aviatiom. '

FAUL E. WORTIMAN, President

Colondl, USAF

JOEN E. PICKERING, Member JAMES §. SEAY, Member

Colonel, USAF Lt. Colonel, USAF

FRED BERBER, Meuber WILLIAN B, WEAVER, Recorder
' Major, USAF
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HEADQUARTERS
AIR FORCE BALLISTIC MISSILE DIVISION (ARDC)
UNITED STATES ‘AIR FCRCE
Air Force Unit Post Office s Los Angeles h5 s California

SPECIAL ORDERS) ‘ 27 November 1959
NUMBER. 20) )

Under the provisions of AFBMDIR 11-6, AFR 1li~6, AFR 11-1, AFR 120-3,
and at the written direction of Commander, Air Force Ballistic Missile
Division, the following named individuals are appointed to an Investigating
Board on an ad hoc basis, for the purpose of reviewing the management and
technical status of the biomedical project currently associated with the
DISCOVERER Program., Upon submission of the Board report and approval by
the Commander', Air Force Ballistic Missile Division, the board is dissolved.
In the absence of the Presidemt the senior member present at the meeting
will act as President and’'in the absence of the Recorder, the junior present
will perform the duties of the Recorder. The Recorder will notify the
Director of Administrative Services when the Board is disselved.

#COL, LEO P. GEARY, 8037A HQ USAF President Voting
COL PAUL E. WORT}MAN 732LA HQ AFRD Member Voting
(A1t. President)

#COL JOHN E. PICKERING, AO724350 SCHOOL OF AVIATION

. MEDICINE Member Voting
#LTCOL JAMES S. SEAY, 123194 HQ AMC(RMC)  Member Voting
LTCOL RAYMOND E. ZELENKA, 12701A HQ AFEMD . Member Voting
'MAJ WILLIAM H. WEAVER, 118134 . HQ AFRMD Member Voting
. (Recorder)
%DR. FRED BERNER WRIGHT AIR DEVELOPMENT

CENTER (BIOMED LAB) Member Voting
#With concurrence of respective Commander,
FOR THE COMMANDER:

DISTRIBUTION:

2-EaIndiv(lh)
50 - Recorder
1 - WhCA
1 - WDAAD
1 - WDGE
1l - WDGEH
5 - WDT

5 - WDZ
.5 - WF

3 - WDPMO.
5 - WC

5 - WDL
5



J " HEADQUARTERS

AIR FORCE BALLISTIC MISS1LS DLVISION (ARDC)

T UNITED STATES Alit FORCE

Air Force Unit Post Office, Los Angeles L5, California

SPECIAL ORDERS) 1 December 1959
NUMBER 31) . .

1. Under provisions of AFR 60-18, MAJ IVAN H DETHMAN, 1L4258A, HQ
AFBMD. los Angeles, Calif is attached to Los Angeles Air Defense Sector,
Norton AFB Calif for the purpose of maintaining flying proficiency.

2. The verbal order of the Commander on 25 Hov 59, authorizing A/1C
LARRY K WALKUP, AF13294151, 6592d USAF Dispensary, ARDC, Los Angeles,
California, BAS at the rate of $2,57 per day effective 1600 hours, 25 Nov
59, under the provis:Lons of paragraph 20101D, AFM 173-20, is confirmed.
Exigencies of the service having been such as to preclude the issuance of
competent written orders in advance.

© 3. Special Orders Number 20, this Hq, dated 27 Nov 59, relating to
the establishment of an Investigating Board on an ad hoc basis for the
purpose of reviewing the management and technical status of the biomedical
project currently associated with the DISCOVERER Program, is amended to
delete so much as pertains to COL LEO P GEARY, 80374, HQ USAF, and is
further amended so much as reads: "COL PAUL E WORTHMAN, 732bA HQ AFBMD,
Member Vot (Alt, President)" is amended to read: "COL PAUL E WORTHMAN,

, HQ AFBMD, President Voting", '

L. MAJ FRANK R DEAN, 338L6A, (Expense Code 4591100), HQ AFBMD, ARDC,
Los Angeles, California, will proceed on or about 2 Dec 59 to USAE Hospital,
March AFB, California on TDY for approximately 1 day for the purpose of
medical consultation; and upon completion will return to Hq Air Force
Ballistic Missile Division, Los Angeles, California, 7ITPA, This mode of
transportation has been determined to be more advantageous to the Government.
TDN. 57x3600 OL7- 962h P690 S59L4200 0212. Authority: Chapter 16, AFM 35-11,

FOR THE COMMANDER:

DISTRIBUTION: :
2-Ea.Indiv(paral,2&3' gopl, USAF
10 - Maj Dean s-ti Administrative Services

50 - Recorder (Pa.ra 3)

5 - WDPMO. S - Commander

5 - WDPMA IA Air Defense Sector
1 - WDCA ‘Norton AFB, California
1 -~ WDCAF

1 - WDAAO

2 - WDQF 1 - WDAS

1 - WDQHA 5 _ AC (SAC MIKE)

1 - WDCS 5 - ATC

1 - WDGE 2 - 1BMA

1 ~ WDGEH ‘ 1 - BSED (AU)
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128D :
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Captain, UsuP

Captain, USAF
Lt. Colonel, USAF
Captain, USAF
Colonel, USAP
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: Investigating Committee

A.d FORCE BALLISTIO MISSILE DIVESaON -
. HEADQUARTERS
~  AIR RESEARCH AND DEVELOPMENT COMMAND
UNITED STATES AIR FORCE
Alr Force Unit Post Office, Los Angeles 45, California

WDG.
29 October 1959

WDZ (Colonel Curtin)

1, For several months I have been concerned with the progress of
the biomedical mission of the Discoverer series. In the past few
weeks, several complaints have been relayed to me from various
sources. Accordingly, I should like you to establish a board of
officers to thoroughly investigate the allegations. These allegations

are as follows:

a. The basic design of the biomedical recovery capsule is
faulty and as presently configured will not support the biomedical
mission of the Discoverer series,

b. Management of the biomedical test program by AFBMD,
LMSD, and GE is grossly inadequats.

c. Biomedical ;;rogram costs being incurred by GE are too
high and are not being subjected to proper management control.

d. There has been inadequate utilization of available military
talent within the USAF in the conduct of the biomedical program.

e. Civilian corporations, .l.peciﬁc:ally GE, are using their
particular positions in the biomedical program as a means of
building their competence in the biomedical area.

2. In addition to determining the truth of these allegations, you
are enjoined to make recommendations regarding the management
‘structure of the present biomedical program and any suggestions
for future follow-on biomedical programs. In addition, specific
recommendations as to the technical course of action to be followed

. for the present biomedical program shots within the Discoverer

series are required, The board of officers should be composed
of personnel from Hq USAF, Hq ARDC, SAM, BMC, and AFBMD.
The board should be constituted and convened at the earliest
possible date with recommendations to be forwarded to me not
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e ?——E;:tract from Amendment #2 to Letter Contract AF OL(647)-181 dated
16 May 1959. |
a.  Item 3 of Exhibit is rev:ised to read:
"Physical Recovery System in accordance with Exhibit B attached
hereto and made a part hereof.". )
b, Subparagraph 6 of Exhibit B is revised to read:

"Develop a recoversble capsule to accommodate an aero-medical package
for usé with the Pioneer wehicle. The complete capsule sha.ll'be

available for flight-test no later than 30 November 1958.

/ v
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| Extract from Contract AF Oh(647-181) definitized 6 January 1959
_— }1 Pate Contract awarded: 25 January 1958
-y et g . .

I 1 2.5.10.1.1.4 The Ccntractor shall be responsible for:
r .
4._T_:] ' a. Ground and flight test data analysis and reduction.
PN . b. The engineering evaluation of the overall reconnaissance
{: . : system and provision of the results to the appropriate
;—T—— organization for use in future designs.

L“.\ . - .
i:“ 2.5.11 Biomedical Capsule (Subsystem'L)

. / .
1:' - 2.5.11.1 Item I - Research and Development

. .

2.5.11.1.1 Biomedical Data. This data shall be obtained by the
selection of suitable vertebrate specimens and environmental instru-
mentation, as permitted by the WS-117L payload weight limitations, with
the primary objectives of demonstrating specimen survival and cosmic
‘radiation effects.

2.5.11.1.2 -The WS-117L design modification shall be accomplished

as required to maintain the recovery capsule program current. The

auxiliary power system shall be arranged to provide electrical power
required by the capsule during the ascent and orbiting flight phases.

2.5.11.1.3 Recovery Capsule. The Contractor shall deaign as required
by the conditions of re-entry and shall include suitable equipment

for the survival of the biomedical specimen and for the recovery of
cosmic radiation and biomedicel environmental data. The capsule shall
be equipped with beacon, dye marker, and strobe lamp equipment as

considered feasible to facilitate the search and recovery operation.

2.5.11.1.3.1 The Contractor will develop ahd design the complete

Biomedical Recovery Capsule including'the necessary components, sub-

assemblies, and retro-rocket gsystem. Government technical agencies
. will provide available technical advice, biological specimen .-
. ‘formance, environmental requirements, biological specimen tests, and

. shall approve the environmental provisions of the capsule asseubly.
L]) : DOWNGRADED AT 3 vean iitomvacs,
I

- ) Eeﬂ DECLACSISIED ACTED 19 vEanG -

- .. PN g . g ’M SN e ST L2 YRARS,
Foahibulll il SO N HOP S i boo

—l |TF IR g TRCNESERE - i DIR 5200.10
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—-— apsure the launch, orbit, and recovery of the viable animal subjects
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2.5.11.1.3.2

AFDM 58-25

The BRC shall be designed, insofar as possible, to

and instrument subassemblies. Conditions shall be provided so that
the animal subjects will have suffered no irreversible damage except
that damage ascribable to prolonged weightlessness and cosmic radiation.

 2.5.11.1.3.3

The Biomedical Recovery Capsule assembly shall consist

of the following major assemblies:

a.

Shell Assembly. A shell assembly shall be designed for
assurance of the structural integrity under the stress

conditions encountered during boost, orbit, and recovery,
and shall provide the necessary design characteristics
to ensure thermal heat balance during flight.

The capsule shall include a recovery package complete
with radio beacons, strobe lights, radar chaff dis-
pensers, dye markers, parachutes, and the auxiliary
equipment necessary to ensure the maxismum opportunity
for location and recovery.

. Environmental Controls. The environmental subassembly
shall include the necessary nutrients, water, atmospheric

conditions, temperature, and pressure to assure adequate
life conditions for the selected viable specimen.

Capsule Internal Structure. The capsule internal
structure shnll be so designed that the acceleration
forces of boost, re-entry, and impact will be within
the tolerances of the viable specimen selected. This
internal structure shall also provide for acceptable
environmental temperature conditions.

Instrumentaticn. Instrumentation shall be provided to '
include a minimum of the following data:

1) Ascent and Orbit Interval
a) Capsule air temperature

b) Capsule air pressure

c) Oxygen préésure

d) Cepsule humidity

e) Viability indication (desirable but not mandatory)
f) Camera coverage {desirable but not mandatary).

.r“
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2) Re-entry Int;erval
a) Capsule air temperature .
b) Acceleration in 3 orthogonal planes
c) Oxygen pressure '
d) Capsule pressure
e) Noise level
f) Viability indication (desirable but not mandatory)
g) Camera coverage (desirable btut not mandatory).

Adequate instrumentation for the recovery of data in
accordance with the flight test objectives of paragraph
2.5.11.3.3 sbhall also be provided.

f. Retro-rocket Bquipmept. The capsule assembly shall in- .
clude. the necessary retro-rocket equipment for the initis-.
tion of re-entry.

8. Rlectriecsl Pover. Adequate electrical power shall dbe
included for the operation of internal capsule equipment.

2.5.11.1.4 Search and Recovery Operation. A progrea will be planned,

developed, and coordinated to initiate the recovery of the re-entry

‘capsule, with consideration i)einé given to primary "air ssatch" opers-

tions as well as water and land recovery plans. To ensure s communi-
cation system and arrange for the fra.nsmission of biomedical data by
means of the telemetering system and for the initiation of the capsule
re-entry and recovery phase through suitable commsnd programmer arrange-
ments, adequate coordination must be assured. Adequate coordinstion
must also be assured to plan for tracking the package over a sufficient '
portion of the trajectory to permit recovery. -

2.5.11.1.5 Envirommental Performance Specifications. The purpose of

this specification is to outline the environmental parameters necessary
to support life in the BRC. The waximum or minimm values stated delow
cannot usually be regarded as optimum for homecstssis; therefore, when




""] B LT " AFRM 58-25

3 ’—’:'l '

-

possible, optimvm values will be presented. The Contractor will make
- ]every reasonable effort to achieve-the optimum values during any phase
_of flight.and will not exceed maxime or minima at any time after launch.
.- §A 1.7 psi pressure schedule is acceptable prior to launch, and, if used,
- will consist of approiimately T30 mm Hg partial pressure oxygen, 10 mm

- g partial pressure water, 10 mm Hg partial pressure inert gas, 8 mm Hg

partial pressure carbon dioxide and 3 mm Hg partial pressure other gases.

] a. Total Pressure, The pressure of the enclosed environment
w-- will not be lese than 5.0 psi (258 mm Hg) nor more than
10.10 psi (522 mm Hg). The optimum value is 5.0 psi
unless contraindicated by engineering requirements.

- b. Oxygen Partial Pressure. The partial pressure of oxygen
will not be less than 150 mm Hg nor more than 300 mm Hg.

c. Carbon Dioxide Partiasl Pressure. The partial pressure of
carbon dioxide will not exceed 8 mm Bg at any time. Any

- ] value less than this is optimal.

d. Water Particl Pressure, Partial pressure of water vapor
‘ mey vary between 5 mm Hg and 10 mm Hg. 10 mm Hg is optimal.

j : e. Bioclogically Inert Gas Partial Pressure. The inert gas
found in the enclosed environment may be either nitrogen
or helium. Partial pressure of the gas used will not be.
more than approximately 190 mm Hg. The optimal value is
10 mm Hg.

f. Qther Gases. Other gases present such as hydrogen sulfide,
indoles, skatoles, etc. will not exceed 3 mm Hg.

g. Toxins. Endogenously produced toxins (other than bio-
logical) such as bvattery gas, lithium hydroxide dust, etc.
will be excluded or tiltered from the system. Other toxins
which may be produced by exogenous phenomenea in orbit,
e.g., ozone, need not be controlled.

h. _Temperature. The air temperature of the enclosed environ-
-  ment will be maintained between 55° and 85° F: The optimum
temperature is 70° F. Temperature peaks during re-entry
will not exceed 120° F for S minutes nor 100° F for 30
minutes. Wall temperatures of the bio-pack may rise to
values higher than this for correspondingly briefer periods

of time, but should be ‘maintained at levels unlikely to
produce tissue aamagq'on contact.
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.2.5.11.1.6 Ground Support Equipment. Ground support equipment ohnll
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AFEM 58-25

i. ZIime. The environment described above will be mintained
© for at least 84 hours for Missions A B, C, and D and at
least 132 hours for Mission E.

J. Acceleration. All accelerative forces imposed on the
’ animals will lie under a curve described by the following
*  time-dwell versus 'g' coordinates: 7O g's for .l sec;
3Sgsiorlaec; 18 g's for 10 sec; 9. sgsforlooaec,
5 g's for 1000 sec.

be designed for the preparation, chéckout, and installation of the recovery
capsule system.’ )

2.5.11.1.7 Data Reduction. Machine analysig of telemetered data will

be performed. ) : S . . 5;:5

2.5 .131.1.8 Test Plan. A test plan outlining the acceleration, umdua;zg"'
noise, environmental simulation, and.drop recovery tests to be performed . "'

on components, subassemblies, and full assemblies, will be submitted to
the Government for approval. The test plan vill also 1ndiclto the use
of animals and Contractor available test raeilitiel , and the desired
use of the Covernment test facilities needed to implement the test
program. '

2.5.11.1.9 Prior Approval. Rough drawings, "first approxisation"
data, specifications, plans, informal presentations, etc. will be

 submitted to the Government for approval prior to purchase, fabrication,

or assembly of components, subassemblies, and full assemblies.

2.5.11.2 Item II - Hardware

2.5.11.2.1 Biomedical subaysten shall be produced as further defimed
in this pearagraph to satisfy the requirements of the program as
eoumerated in Bection 1.0 of the Work Statement. Blomedical Resowery
Capsule assemblies shall be fabricated with the necessary spare umits
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and test articles to support a series of five flight experimental pro-

-~ - grams indicated in the following tabulation.

SHOT ‘PURPOSE ANIMAL INFORMATION AND INSTBUMENTRTZOE
A Survival and Recovery (U4) Mice Temperature, total pressure,
e (4C-57) oxygen bottle pressure, accelers-

tion, noise level, humidity, via-
bility, cosmic radiation

B Survival and Recovery ih) Mice Seme -as A
ke-57)

C Survivel and Recovery (1) Rhesus Same as A plus psycho-operant task
. Monkey . )

D - Survival and Recovery (1) Rhesus Same as C
» Monkey

E Survival and Recovery (1) Rhesus Same as C
Monkey

2.5.11.2.2 Ground support gquipment, as described in Paragraph 2.5.11.1.6
shall be produced.

2.6 COORDINATION OF SUBSYSTEM A THROUCH H WITH SUBSYSTEM I, "DAﬂ&
PROCESSING" SUBSYSTEM '

In order to ensure optimum desigﬂ end development of the complete WS-11TL
system and the proper meshing of applichble portions of Subsystems A
_through H with Subsystem I, the Data Processing Subsystem, IMSD and the
Prime Contractor SS/I will collaborate to make arrangements for a suffi- -
cientiy fuill and timely flow of information from each proJeét'to the
other and from each set of subcontractors to the other, as their work
affects the interfacial areas. They will jointly arrenge orderly means
to bring to light any divergencies between the tvo parts'of the total
program, to effect the best possible compromises as they are needed, and

to refer to the Government Contracting Officers (IMSD to BMO and Prime
COntractor SS/I to RADC) for decision on any questions that canmot be

‘ ) ‘o u i!!’ P m————
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" 2.2.2.6 Visual Surveillance Program

-- 2.2.?.6.1 The Vieual Surveillance Program consists of the develspment

of a continuous surveillance system at ground resolutions equal to or
better thar that obtained with the Advanced Visual Reconnaissance Prograa.

2.2.2.7 PFerret Surveillance Progrem

] 2.2.2.7.1 The Ferret Surveillance Program consists of the' development
"I of a surveillance type ferret as well as a Quick Reaction Capability
| A (QRC). It will be an integrated ferret system that provides the capm-
] " bii4ty of varying the frequency bands and other signal parametsrs of
interest by command through the ground-space comsunications link.

" I '2,2.2.8 Blomedical Recoverable Capsule Program
o C
. E 2.2.2.8.1 The Biomedicsl Recoverable Capsule Program shall bave the _
I "dual objectives of gathering biomedical dats and establishing successful”

re-entry and recovery from orbit of selected living specimens. S
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L""“‘i 2.2.3. 12 Biomedicsl Crpaule (Subaya Len L)

3.2.3.12.1 The Biomedical Program conglats of e satellite-borne capsule,

siitable vertetraie specimens and equipment that will collect and trans-

it biomedicel daa by telemetaring and ensure successful specimen

survival after re-entry and recovary from ordit.

2.2.3.13 Personnel Subsystens. By definition, a personnsl subsystem ezists

vhensver any of the above subsystems, or the booster subsystem, requires
the intersction’of personnel. A properly designed personnel subsystam
ccusists of the following components: (a) Muman enginesring to insure
optimm man-machine compatidbility. (b) Determination of the kinds sand
nusbers of perscanel required to operate and maintain the u.loeutd hard-
vare subsystem. (o) Training and training equipment required to cbtainm

C L

suitably trained persomnel. (4) Appropriate persomnel supports in the
form of technical menuals und othu' Job aids.

- _]!b distinguish tetween pcraomol subsystems developed for Contresetor
_ perscunel in contrast to Air Force perscnnel, the terms “Comtractor

Perscunel Subsystams” snd "Air Force Personnel Subsystems” are used,
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7y OFFICE OF THE SECRETARY OF DEFENSE
1 WASHINGTON 25, D. C
r . .
g R 28 February 1958
MEMORANDUM FOR: SECRETARY OF THE ATR PORCE ' .
SUBJECT: RECOMNAISSANCE SATELLITES AND MANNED SPACE EXPLORATION

1. Reference is made to the Air Force Proposal for Accelerating military
reconnaissance satellites and outer space vehicle projects discussed in
your memorandum dated 12 November 1957, and your memorandum of 1 PFebru-
ary 1958 requesting that continuation of the Air Force military recon-
naissance project be clarified.

2. I have reviewed your proposal in consultation with the Director of
Guided Missiles, The Special Assistant to the President for Science and
Technology, and the Director of Central Intelligence. In our review we
have been guided by the following general policy considerations:

a. The Department of D.fense must be alert to aveid within and
between the services any unneceseary duplication of military and scien-
tific space projects.even though some degree of risk is thereby involved,
in order that funds and other resources may be available for the large
variety of absolutely essential programs.

\

Sytyt,

b. The scientific and engineering capabilities ot each of the military
departments must be used with maximumm effectiveness and efficiency. No
single military department ahould be overloaded with too many high priority,
crash progrm

H

¢. In addition to its missile programs, the Air Force is responsibleée
for the 117L Advanced Reconnaissance System and has a recognized long
term development responsibility for manned space flight capability with
the primary objective of accomplishing satellite flight as soon as
" technology permits. It is important to achieve an adequate concentration
. of effort and energy within the Air Force on these programs with a
minimum diversion of attention and of resources to. lower priority projects.

-

1
1

T —

3. On the basis of the foregoing general considerations as well as of
more specific technical Jjudgments, I have arrived at the following con- .
clusions on the points raised in the two &bove referenced memoranda.

.&. ‘The ATIAS 117L project should be accelerated and carried forward
under the highest national priority in order to attain an initial opera-
tional capability at the earliest possible date.

15

t

-

b. The proposed interim reconnaissence system msde up of a Thor
booster combined with a second stage which carries s lightweight payload
in the form of a recoverable capsule, duplicates rather than complements
the ATLAS 117L capabllity. The interim system would give only a small
improvement in time over the ATLAS 117L. Moreover, the successful and

[aYETY X A e .
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. continuous operation of & recoverable reconnaissance system, with the

attendant requirement for search, appears infeasible from a practical
and useable military point of view. Accordingly, the development of
the interim system should not be pursued.

¢. In order to attain early flights of the lockheed vehicle to
be employed as the second stage in the 1171 system, it may be desirable
for the Air Force to plan for test firings of this vehicle utilizing a
THOR booster, since an adequate number of these less expensive boosters
can-be made available for this purpose sconer than the AiELAS booster
will be available.

d. I understand that a THOR booster with a suitable second stage
vehicle may be. the most promptly and readily available device for
experimental flights with laboratory animals. The development of such
hardware is autharized, including provision:for the recovery of the
animals, in furtherance of the objective of manned satellite flight.

s/ Roy Johnson

DIRECTOR, ADVANCED RESEARCH PROJECTS AGEMCY




READQUARTERS H Ca. 43

il AIR RESEARCH AND DEVELOPMENT COMMAND . = %
R\ UNITSD STATES AR POXCE . .
Washingtea 23, D. €. /
] RozCH | ~ | iz/mvwsa‘ W
] SUBJECT: (U) Sapport of Bioastronautics Prograa
104 Commander ‘
] Air Foree Ballistic Missile Division (ARDC)
) P. 0. Box 262
Iaglewood, Oalifornia

/

1. In partial implemsntation of the authority graated uader
paragraph 34, Memorsadum for the Secretary of the Air Toroe from
the Director, Advenced Bessarch Projects Agemay, C5D, 28 Fetrwary
1958, subject, "Roocumaissamce Setellitos and Jeanad Spsee XRxplore-
tion,” and 1a the interests of an expoditieus stert ¢a ke imvesti-
gatiom of the bismsdical aspects of zxmned spased flight, it 1is
desired that steps be talsa to izaluds bisestomatiics suppest as a
secondary objective im frem tiree to five ¢f the plamned TR~
m.mw-unnimomammuumum

1958.

!

2. hmmﬂthuh-mowmwtnh-
alcal cospetence and autbority, Brig. Genersl Dom Fliskiwger is \(
now assigped the additicmal duty of -Epecial Assistaxmt %o tae Com-
mander, AFRMD for biosstiromeuties aad as such vill be respomaible
for the direction sand coordimation of all the biemedical sspests
of projects assigeed te your crganisatioca. In additiom, Hwo bis-
medical project officers are being permsneantly sssigunsd %o yowr
Space Systems Divisica to provide necessary techinicsl competeacs
on a contimuing besis. It is expected, of cowrse, t¥at you will .
also make use of other competeat individuals aad prwups in the Alr
Rezearch and Devel tco—adnddmcuudﬂ.mroh,,,

as needed,

’ 3. In order that this biomsdical work will intsrfere as
little as possible with W8-117L development and teating, comtrol
of all aspects of this work will rest with your orgaxisatioa.
It is further desired that in the interest of conservimg time and
resources, the AFBMD will, insofar as possible provide support to
this work within the existing WS-1l7L coatrsctuzl strusture.

LJ J J1g

.

S I

DOWHMNGRADED AT 3 YEAR TIITVALS
. "DECLASSIFIED AFTER !2 YEARS,
3) DOD DIR 5200.10 {‘ cs-m

(i, WD-58-03427
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B/L to AFBMD, Subjest, "(U) Support of Bicaatronsutics ¥rogran®

4. 1 en directing the nacessary actiom to

provide an additiomal

_ budget authorimaticm and allotment of $449,000 of FY 1958 P=600 funds

to your organisatice to cover the biomedical aspects of the efforts
already underway in the WS-117L Program. Ia additioa, $100,000 has
been transferred frca the School of Aviatien Modicines' resouross
(line 780A-7651) te your organisatiom. (WNGIASSIFIED) .

5. Itmlhummrarmuhhmtomtm i

ARPA progrsas sdditional FY 1959 funds of all types (l-éOOMD; P~600
Opsraticn sxd Mamagement; and noa-P-600 fuids) teo sever the ocost of
ocontinued effort in the WS-117L Biomedical Racevermnhls ch.ﬂ. sotiv-

ity. The FY 1959 =600 RiD funds to be

‘totel $6 millica aad will cover the ocost of

fabricatiom of the recorerabls capmule, saimal c

tion aad telemsry, associated recevery equipment, mz of the
recovery operatics, eto. The FY 1959 reqair¢asats fop P+400 Operation
umaru-mnmwmmnwmmmwa»du
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6 May 1958

4

&:b;jéct: Contract No. AF 0OL(6L47)-181
Biosatellite Flight Program Plan

To: " Commander
Air Force Ballistic Missiles Division

" Hdqtrs., Air Research and Development Command

" Attn: Col. F.C.E. Oder (WDTSR)
P. 0. Box 262
Inglewood, California

 Missile Systems Division # Sumnyvale, California

In Reply Rsfer tos
LMSD/56989
WS117L/32

Reference: (A) AFBMD TWX to IMSD, dtd. 11 Mareh 1958, (IMSD/3789L) -

(B) Letter Contract AF Oh(647)-161, dtd. 25 January 1958,

'(IMSD/37125)

1. The WX of Ref. (1) from AFEMD to LMSD redirected the efforts of tis
117L progran under the letter comtract Ref. (2) to include biosatellite flights
as secondary objectives of the IIA (Thor Boosted) portion of the program. This

- redirection has eliminated the requirement for development of a system suitable
- to the recovery of photographic f£ilm from an orbiting vehicle and replaced it

with the need for developing a modified recovery technique appropriate to the
support of the aeromedical explorations to be conducted in comsonance with the

new secondary objectives of the, program.

2. Prior to the redirection of Ref. (1) a division of responsibility
between prime and subcontractor had been established and a work plan approved

by the USAF for accomplishment of the film recovery program.

The change in the

recovery aspect of the program has required a redetermination of responsibilities
for the prime and subcontractors in accomplishing the redirected work and has

been defined by IMSD, based on discussion with members of the .USAF, as follows:
IMSD will assume over-all system responsibility for all biosatellite flights
incorporated into the flight program, As wegpon system contractor LMSD will
determine the general specifications for the subsystem, the general manner in
which the subsystem will be developed, the integration of the subsystem into the
program, ard will select for approval of USAF subcontractors to be used. Support-
ing studies and developmentzl investigations will be made as necessary to establish

_ teghnical validity of design and feasibility of intended flights.

All phases of

the program attendant to the operational recoveéry are consideréd thé responsibility
of IMSD. It is intended to augment the capability of IMSD by the use of subcon-
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tractors so as to permit the moat expeditious achievemnt of the program. Subcon-
tractor efforts will be: )

(a) Design and conatruction of the re-entiry shell,

{b) Design and construction of the biosatellite sealed
capsule including all mecessary enviromment control
and life-support components. .

(¢) Experimental animals amd training a8 approved by
the Air Force. :

(d) Biomedical data sensors, processors, and on-board
recorders as approved by the Air Force.

(e) Design and construction of recovery devices on or

y in the biomedical capsule. :

(£) Test program for proving satisfactory performance
of the biomedical capsule.

(g) 'Design and construction of ground support trailers
for biemedical capsule.

3. The weapon system contractor recognizes General Electric's parsmommt
position in this field and concurs with the Air Force direction that General Blec:
tric be made sole source subcontractor to assist in accomplishment of tasks (a)
through (f) listed above. A separate subcontract will be established for agcom-~

plistment of task (g). i

L. It has been requested by the USAF (meeting at IMSD between representa:
tives of AFRMD, HDRME, and LMSD) that the geromedical payload be included in the
2nd flight of the IIA (Thor Booster) program scheduled for December 58. It &s
recommended that the incorporation of this AM payload be withheld until the 3rd
flight scheduled for Jamuary 59. It is further recommended that the total mmber
of blosatellite flights be five with a possible sixth with a flight position as
shown by the following schedule, .

e T

- This recommendation is based on the indication by USAF that Thor !
boosted flights in addition to the ten presently programmed will be required to
complete the USAF objectives and therefore would permit later scheduling of bHjo-
satellite flights, This will permit better utilization of the early flights *.n
the accomplishment of the program's primary objectives, namely ¥proof of the
basic 117L vehicle®, The schedule proposed would be as follows: .

Pt .1 2 3 kL 5 6 7 8 9 10
Month 11/58 12/58 1/59 2/59 3/59  L/59 5/59 6/59 1/59 8/59
Obj. N7L 117L, & 117L 1T7L Mor AM M AM M
. 117L
Engine (- - - - - JPh- - - - - - ) L G UMH~ - = - = = - = = 3
Fuel :
R VERTELT % B

“x
P b haranciadd SF N % | Y
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S. On the basis of previous discussions with members of AFEMD and on
the assumption of your concurrence, IMSD is-proceeding to establish subcontracts

‘ih ‘accord with the definition of responsibilities as stated above. Early Zprova

of the schedule shown herein is requested to permit its immediate incorporation
into the program. i .

LOCKHEED AIRCRAFT CORPORATION
MISSILE SYSTEMS DIVISION

: ‘ ' Jo. He Carter, Manager -
JHC:FWO'G: s¢g XA Wegpon System Bramch

oc: Deputy Air Force Plant Representative
Sunnyvale, California

L7 TR . eni e
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SUNECT:  Contwmot Oh(6LL)=101, Interaal Alr Forve Kespweibilities
| “ : o :

Lookhoed Adyorclt Jorperetion
Missils Lystes Division
AT ¥y de 3. Camgar
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1. The follwming Adr Faroe intermal asrwomnts cowesning the
| DMosatollite Propvn techmicnl respensitlities to Yo esoigmed to
the Sahwal of Aiviation Medicine ad the Blosstecnoutios Divisicn are

muwd.rcr Jaur infawation ed midongs.

The Mloastronautics Divisien (MD) hes been given
nmaserial respmsibility for all enimel Wosatellite propremm od

—_— mmmmmmummmwm.

b, MMW&M&#WMM&»W

Yy ineilr : ovos conmuliomts, Use of nen-ilr Ycroe Dicwedicel consnle
tation will ve held to an adbeolute mdnirwn and uoe of sach consultants,
whon nooes:ary, will bs spproved ly Alr Foros,

The Sehool af Aviatim Hodiaine vill provide to the o=
via the Floastromsatioy idvigicn, exvirawmeatsl stdnderds,

Sloedicsl shjeutives and linits, experimantal desim, dsta Lo be
collested and teohnigal approaches 40 Yo used, Km{ummerh

mwmbwiwmtmwmtth.ommam,
BAD will initiste sotim %0 secure such oritoria /rom other available

| sourcna,

d. e lahosl of Aviation Modisine will emmult en hiomedi-
aal test progywcs and ovalusts bimwsdical test resulss,

T -
10-

[

6, T ehool of Avistim Nedisine will swovide owtinecus
bdophyuieal aod bicewdlical techaical stendnrds, liaisen and omsultes
the omiracter a8 thess e related $o the bicoedissl soocess
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: CHPONTHT o e ——
e - FACTIITY _ DUPATION FAILUZE USE __REMARKS. .
/159 " BIEICO S 1/2 Hra. o, Regulator 96 Component Fallurs - Test aborted to save animal
M/se BINHCO 30 Hre. Air Con. 96 Animal died - AL @14 not function = R. H. & Temp
. . ‘ © hi .
Ge Fe ?Alfter Patlure) stated A/L would not functio
verticul position. No mention of this limitation
byG.E.Rq)o‘.tu.moftest. .
Ns9 . - mmc 23 Tira. L/ Leaks . Animal ded - A/ d3d pot function even ths anit
& Air Cond, 133 wag horizantsl « Cooler extermal tost line froze
: . 1/C Tesp too high . .
N9 san 27 rs 0, Rog. 133 0, Hege bypassed aftor failure, no alt. or temp.
. imulation - animal survived .
13/59° mIc B ¥ro. Fone 133 Sled B'm - no failurcs
22/59  wmaxc 36 ¥rs, Nono 133  Alt. Chazber - mo failures
33/59 HADC 2 Hrs, Air Cond. Animal died - LA terp. too high & COp too high -
L/C Leaks 133 Fan Orn an 108v not adequate
3/59 WPATB 2l Tirs, Yone 133

Cantrifuge Tast - m failures
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SOITWRY OF LIFE CKLL SYSTTH TFSTS VLT AVDMAL (CORT'D)

- COMPONTHT
7 FACILITY _ DURATION FAILITTF U:E __ RPMARKS
of59  mIc 22 lrs. 10t Ming & 152  Test aborted to save animol - Alt. Chamber -
Tyron Tublng Logt LA Fross. - 0¥ Ring & Tygon Tubing leaks
5/89  mIc 19 firs. B/B Valve Leak 152  Animol Died = Alt. Chanber - nitrogen tuild up
&e to foilure to purce after air valve lca: repair
/59 W 25 firse Hone - 133  8ld Rm - Ho Failures
1/59 VATD 21 Tirs. Pyroswitch : Alt. Chanbor - Test aborted to save ariml - Somp,
i 02 Repre 152 Pross lov « Pyrosuiteh blev on Instln. Fartially
suitching over 0. recovery mode
25/59  Bo 2N Tre, Air Cond, 15 Alt. Chamber = Test aborted to seve anlzal - CO,

Sintered Plates

& R, Do very high - EXC did not read out
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™" DF, RDTHA ‘to WDTS, Subject: Biomedical Aspects of the Ballistic Miss:

R Y .

" ] (2) Ground support equipment and other unique requireme:

"'""[ logical specimens, . :

l - ] (3) Behavior conditioning and performance measuring reg
, b, USAF School of Aviation Medicine

l , Recom;endationé concerning instrumentation of the biolog

[._Lx.l c. Aéromedical Field Laboratory (APMDC)

-""" T Procurement, physical conditioning, maintenance , surfac:

Y animals, and post-mission biological studies.

[r— 5. Previous instructions in conflict with the above can be cor

seded and no longer applicable to the biomedical program,

R ‘ /) / ] / y
) ] 5 Incls T . /v
b 1. Cy lir to WADC,
subj as above JOHN R. V. DICKSO¥
] 2. Cy ltr to AFMDC , . Colonel, USAY
subj as above Aast Deputy Comzagpder.
: Cy ltr to AFCRC
| ] subj as above
L 4. Cy lir to Adr Univ
” subj as above
— 5. Oy lir to AFOSR .
] subj: Announcement
~'-""[ of Desig & Qrg of
. Off Sp Asst for Bio-
] Astr to D/C for
. Ballistic Missiles,
'l ARDC

W
3
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HEA" v 1ARTLES

AIR RESEARC!' = Trva- IAMIMY ~O A MAND
UNITCS i (e N T ETE
ANEGRT. o £ FORTT LASE
WAS-I™M% Tull 25, D, c.
_ 8 i 1989
SUBJECT: Bicmedical ‘spects of the Pallistiec Missile Program
101 Commnder
ALy, Undversity

Maxwell Air Yorce Beso, Alabams

1, Spacial Orders Mumber A-920, Department of the Air Force,
9 Mey 1958, assigned Brigadier General Donald D, Fliekinger, Staff
Surgeon and Direotor of Human Faoctors, fesdquarters ARDC, as an
additional duty, Special Assistant for Bio-Astronsuties %o the
Desuty Commender for Ballistic Hissiles, AGDC,

2, All research and dasvelopmsnt efforts, contemplating the
uss of bilological paylosads on board missiles or spede wshiclse,
will obtain the coordination and approval of the Special issgistant
for Blo-Astronsutics or his desigrated respresentative,

3. To provide the Eellistic Hiesile Division with timely 1ife

. sciences support in the ccordination of nroocureoment data, monitor-

ship of ocontractor efforts, and supsrvision of inspsction tests of
.components of life supperting and bio-performsance asasuring esuip-
mant, technieally qualified 1ife seiences personnel will be placed
on TDY or will bo essigned to the Ballistic “issile Division., These
personnel will be authorized to render decisions regarding the ade-
quaay of life supporting ejuipment and other technioal problems
conserned with viable rayleads. This headquarters, 47TX: “DTH, will
be informed of all decisions in this area, In addition, a monthly
progress report on the development, fabrication, teating, and sched-
uling of the life soiences portion of ths progran will be provided.

4e A significant portion of the nation's 1life sciences capa-
bility in support of spaoe operstions is contained in certsin Alr
Force medical and behavioral sciences research and development
organisations, Certsin of these agencies are herety designated aa
points of contact for the weanons systems management orguniszsation
and gontract~rs concerned with development and fabrication of 1ifs
suppartiirg equipment and life sciences axrerinents, The desisnstion
of these units is for the wrimary urpose of assuring that the con-
tractor has the latost informstinn nwaileble for ircornoration into
Mg desisn, snd secondly, to assurs the Cabricotad unit seets the
technical eritoris as established by the Air Torce. Twe. biow
astronasutical monbors o° the Bsliistic '#-elle "dviaion wiii cit:iin.



RDTHA, Hq ARDC, Subjest: DBiomedieal Aspects of the Bellistic Missile
Program o

'Mhpmlnumﬁndmw.-dmnnmﬂofm'

project, But, in so doing, will eoncult freely and frequently with
the dssignated units, assuring that lisison is being maintained with
the prime contractor and subcontraotors on the technieal biomedioal

" and blo~perforsance protlems associated with the projecta,

a, Aercasdical Laboretory (WADC)

- (1) Determinetion of ths bioclogical adequacy of sub-
assemblies, technical specifications for the intsrnal life support
environment, and the normal tachnical dsvelopment progrer resoonsie
bilities of ths laboretory lor such envirormants,

(2) Ground support squipment and other uniqus require-
ments for blologleal specimens,

(3) Bebavior conditioning and performance messuring
requirements, '

b, USAF Sehool of Aviation Medieine

‘ Recommendations concerning instrumentasion of the “io-
logical subjecta,

8. Aeromedical Field laborstory (APMDC)

Procuremsns, physical cenditioning, maintenance, surfaoce
recovery of animals, and post-miscion biologiocal studies,

5. Previous instructions in eonfliet with this letter can be
considered superseded and no longer applicabls te the biomedical

progren,

6. Your ooncurresce with the provisicns of pavagraph 4, sbove,
is requested.

JOR THE COMMANDER:

JOHN R. V. DICKSON

Colonel, USAF
asst Deputy Comaanter/REL

lInel . .
Cy ltxr to AF 'SH
fr A2DC DTHA
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HEAOQUANTERS
AR RESEARCY 2 DEVELOPUENT COMMAND
UNITFD “TAYI'S a'1 FORCE
ESiets ©™ SE

RDTHA ‘ 6 JUN 1958

SUSJECTt Anuouncement of Designstion and Organimtion of Office
of Bpecial issistent for Bice-istronmauties to Deputy
Cemmander for Ballistic Missiles, ARIC
T Commandar :
. Alr Yorce Office of iclentifie Reassrch
Mim 25’ Dy Co

1. Reference is mde to Prrugraph II, Oareral Order Mumber 18,

. thls hesdquartars, dated 22 Jhy 1958, subject ss adove,

2, The Specisl iseistent for Blo-Astromuties, Ballistie Mis-
slles Division, or his designeted reprosesatative, wvill assume fiml
teaknicel scardination responsibility forr all beologieel payleads
placed ¢ toard Mmllistic nissiles and space wehiecles, In order
tkat all bio-medical and belaviceal acisnce experimenis and tests
be knowvm and appropriately coordinated and ntegrated with tie Rl
listic Missiles Pregrem, it is requasted that any research projects
wader the cognimanes of your office, sush as *Plggy Mmeok,® eontem-
plating bialogioal paylosds be coordinated with the adove offiee,

FOR THE COMMANDER:

JOER R. V. DICKBON

Colonel, USAF
Asst Deputy Commander/RED
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ADDRESS REPLY IC
COMMANDER. ARDC. ATIN

CraR hel | ¥ RUNE S
HEADQUARTERS

AIR RESEARCH ANDDEVELOPMENT COMMAND

UNITED STATES AIR FORCE
Andrews Air Force Base
Washington 25, 0. C.

RDTH /52 August 1958

e

SUBJECT: Responsibilities of School of Aviation Medicine in the
ARDC Biosatellite Program, Subsystem L WS-117L

TO: Commander
" . Afir University '
Maxwell Air Force Base
Alabama

1. Pursuant to the directive of the Commander, Air Research and
Development Command that all USAF biomedical resources be used in sup-
port of subject program, agreements have been reached between repre-
sentatives of Headquarters Air Research and Development Command, Head-
quarters United States Air Force, Air University (Headquarters School
of Aviation Medicine), Air Force Missile Development Center, and Wright
Air Development Center, concerning technical responsibilities to be
agsigned to the School of Aviation Medicine.

2., As the result of the meeting referenced in paragraph 1, the
inclosed statement of policy is hereby published as Supplement No. 1
to the letter from this headquarters, RDTHA, dated 6 June 1958, subject:
Biomedical Aspects of the Ballistic Missile Program., Provisions of
paragraph &4, referenced letter, in conflict with policy letter for sub-
system L, will be disregarded.

FOR THE COMMANDER:

o . /’ r'—' ’
: £y
_1/ ...‘.;[.l/_' - Z'ZJ»L" -
1 Incl . . ‘ Nl i
Supplement No. 1, Hq ARDC R ENETES TR W l
Letter, 6 Jun 1958, subj: TR SPRTIE ¥ R VA
Biomed Aspects of Bellistic ) ) B o N ek
Missile Program, 8.Aug 1958 . . ool bl
(s)

DOWNGRADED AT 3 YEAR INVEKYALSs
DECLASSIFIED AFTER 12 YEARS,
DOD DIR "5200.10

et 12
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8 August 1958

SUPPLEMENT NO. 1 TO HQ AIR RESEARCH AND DEVELOPMENT COMMAND LETTER RDTHA,
DATED 6 JUNE 1958, SUBJECT: BIOMERICAL &ASPECTS OF THE BALLISTIC MISSILE
PROGRAM '

1. Policy:

1.1 The United States Air Force is responsible for establishment
of biomedical criteria for subsystem L capsules and specimens. The
managerial responsibility for all animal biosatellite programs rests
within the Bioastronautics Division (BAD), Air Force Ballistic Missile
Division, Hq ARDC. The United States Air Force will specify environ-
mental standards, biomedical objectives and limits, experimental design,
data to be collected and technical apprcches to be used.

l.2 Biomedical consultation will be provided to the maximum by
in-Air Force consultants. Use of non-Air Force biomedical consultation
will be held to an absoclute minizum and use of such consultants, when
necessary, will be approved by Air Force.

1.3 Air Force will act as technical director to the contractor on
biomedical aspects. .

2. Function:

2.1 The School of Aviation Medicine will provide t6 the contractor,

via the Bioastronautics Division, criteria noted in paragraph 1.1, above.

2.2 The School of Aviation Medicine will consult on biomeéical test

. programs and evaluate biomedical test results.

~ 2.3 The School of Aviation Medicine will provide continuous bio-
physical and biomedical technical standards, liaison and comsultation to
the contractor as these are related to the biomedical success of the ex-
periment. Any changes resulting from this liaison which would affect
cost or time expended by contractor must receive prior approval by
BAD. ‘ .

2:4 A1l other decisions relative to test responsibility and conduct
engineering requirements, scheduling, time and costing functions and
general welfare of the program will remsin with BAD or their properly
designated representatives, and BAD decisions are final.

2.5 Whereas contractor costs will be supported by SFBMD (Hq ARDC),
those costs and manpower requirements such as TDY, materials, trans-
portation, labor and parts, incurred by the School of Aviation Medicine
in the implementation of this policy wili be borne by the School of
Aviation Medicine, Air University .

C8-61,173



‘2.6 This policy becomes effective immediately. If the requirement

for criteria referred to in paragraph 2.1 cannot be provided in“time to
meet cantractors' deadlines, BAD will initiate action to secure such

eriteria from other available sources.

2.7 Direct contact is authorized between SAM and contractor, in-
formation copies will be provided to BAD.

DON FLICKINGER
Brigadier General, USAF (MC)
Director -of Life Sciences

c8-61.172
WD - 5B - 05560
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FUNCTIONAL STATEMENT

DIRECTORATE, DISCOVERER SATELLITE SYSTEM (WIZSD), OFFICE OF THE
ASSISTANT DEPUTY COMMANDER, SPACE SYSTRMS .

l. Responsible to the Assistant Deputy Commander, Space Systems,
for the integration of all research, development, and test aspects
of the Discoverer Satellite System. Respomsible for the detemina-
tion of detailed performance specifications, pertinent physical
characteristics, end essentisl functional oriteria necessary to meet

.developmental or operational requirements. Monitors and/or co-ordinates

the actions ef all other participating AFEMD agenoies in the preparse
.tin of detailed preliminary plamning data, the production of develop=
‘ment plans, and the forvulation of work statements essential to tho
integration of all elements of the Discoverer Satellite System, to

respand to specific Department of Defense and Air Foroe directives

and requiremsnts pertaining to the Discoverer System. Develops and
naintaing & closely co-ordinated time schedule for all directorate -
sotivity to insure that orderly progress in the gystem is maintained,
and to permit the most effective expenditure of rescurces by identi-
fying those aresa which'require timely attention. ZEveluates oontra.otor
proposale as appropriats. Prepares and forwards reporta as required.
Directs and co-ordinates all AFBMD and oontractor activities as appro-
priate for and perteining to the development and test of the Discoverer
System to insure the orderly and timely achlevement of an operaticnally

. suitable and relisble system.

2., Co-ordinates the actions of all agenoiss partioiputing in and
supporting the development and test of the Discoverer System, indluding
the AFBHD, ARDC Mte_rﬂ, other AF ml’d, U, S. N&W, and U, S. Arxy.

¢ , Ex///,exrm
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PERMANENT

WQ‘M TEMPORARY

wpz8/ 001 Oder/ 1522
Managerment of mscom Bicrmedical Progras

oz . | | 0CT 26 1959
¥DZD

1. MMWMammormfmm”mm
tha sbove sudject.

2. The disegresmmnt (as %o wiather or not o certain test vas needed)
aross, I believe, lergely becmuse of nisumnderstanding ard vith those
directly ococernsd vidaly scattersd about the country at the tixe
te mattsr cms .

3. Gererally speaking,in the sudject program WDIFR sarves o8 8 #ude
syetem manager swpmorting WDZED. The arrencezent has vorked fairly
voll wntil the 1tem cited in par 2 orose, and will, I Delieve continue
t0 be effective.

b, While tXis current prodlam bhas boen resclved, 1 mst as a matter
of policy support the viev that the Director, DISCOVEAZR Setellite
Byotem is beaically yesponsidle fur tie guality of all aspects of
the DISCOVERIR Frogren and, accordingly, msust have the authority
whieh {8 reguired to most the responsibility assigned to him.

SIGNED

FREUERIC C. X, GDER : Copy to2
Colonel, USAF - 28D
mmmm Wozrs
Space Systeos WDZA
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SEE DOCUMENT N0 167
for original
APPENDIX B,

This Launch Data Digest was Appendix D of several Lockheed
Aircraft Corporation reports, but they reflect corrections
made by Spac_:e and Missile Systems Organization's Historian,

and tﬁe addition of information on the twb last launches.

ASSIFICATION OF THIS DOCUMENT _
/Ll BE DOWN GRADED TO.LLA1C 3 AU

UrON REMOVAL OF ENCLOSURES.
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APPENDIX D (Continued)

YERICLE laonca
PLIGRT N0, AMD  SEIRIAL  PAD DATE AND  ORBITAL CAPSILE TYIX
LASC NEPCRT WO, MMER WO, Ihee AacovEny
s9 151360 1 1-7-8) Tes AXT-L - Yes. fone
£0)0564-57 1309+h9.06 Sea recovary
T during 65th
ardit,
Tas,
[ 15935 5 2-8-8 ABT - No Standard 8-01A axcept for
kL5936-59 1348130.22 recovery extension of foruard rack
Por 3 incorporate specisl
payload. First SLY-24
boostar.
L
6 1u&é/60 k3108 W AB? (org) - Pirst vebiole to have air-
Lks936-8 1313100, 90 e regovery borne portiom af BIL guid-
”’T ance system in 5-0l4 we-
hiele, Second TAT (SLV-21)
booeter.
62 160376 5§  k-1-6 Teos AZT-D « Yeo,  Nome,
- 5h8936-60 150110036 Aariel recov-
rr . ery on hoth
orbit,
& WS72 1 b-26-8) Taa” ALT-L - o,
BO3OL27-11 1212187.07 No recov-
oy
‘% No. Auth: History Report
and Space Log
-
o~ -"

- 54 -

Y2CLE CHANGES TWCORVORATED  FLIGHT DEscd127ion

Lawncherd on first stiempt. Booster
prrisrmance adequatle to provide
near-nminel coast apoges condi-
tions, Separation and coast phese
nornsl, S-01A engine pravided
impulse for near-ndeins]l ortistsl
injeation. Flight path angls at
injection slichtly megetive,

$-014 ortital perfarmance report-
edly wnzatisfactory due to hor-
4350 sensor malfunction prise to
ALY orbit. Successfal capsale
sjection occurrad on 65th erbit;
hovaver, re-entry occurred sute
side the plannsd area. The cep-
sule vas recovered from the water.

Launched on secoml attempt, First
attempt cancelled in task 12 be-
cause >f difficulty with ss1id
booster circuttry, One hold im-~
pased (L6 min) for 3-01A xidi-
ser pung problem and renge

$314d booster No, 2
failed 42 ignite at LiCtarf and
41d nat Jottiaon. Dats indicate
solid motor No. 2 was not elec~
trically comwetad to the bodst-
or and did not receive a firing
signal, Lisa of coatrol occurred
a8 & consequence of the fellure
of ¥o. 2 to bwrn and resslted in
flight termination and SLV-24
breakep 4 spproxtmately T+127
see, The 5-01A vebicle appar-
‘ently remained intest wntil
Te219 see.

Lawnched on first P
ty-three xin bold time. me
normal, Bodster objectives
achisved, 8-01A fafled to at-
taln orbit. Loss of pnewmatic
conirol shortly after ssparatiom
dun-to . an oloetrioed nelfonetion-
{temporary short in aafe/arm
J-box). Lack of rall control
dering thrust interval prevanted
mr exercise of guidance.
turs shutdown of engine,

vhich wag indirectly sssociated
with the electricsl malfunetion,
precluded orbital attainment,

Lawnch on first attespt. No
holds imposed, Ninetly min delay
Aime, LiftOff mormal. SLV-2
performance excellent. .lNeasr-
pominal cossh spoges conditione.
8-034 avheystems functioned sat-
isfactorily, Near-nouinal tre-
Jestory conditions for orbilal
injection provided, On-orbidt
problame reparted ware: loss of
lifebost contral pges evidenced
by sxpomntisl decey in srhers
presovre; malfunction of slngle-
phase Li00O-cps snvertar evidenced
by 1ov output during later rev-
olutions. Despite these prob-
lems, svccessful capenls sjee-
tion and aerisl recowry were
offected on LPth ordit.

Launch on second abtespt. PFirst
sountdown cancelled becasse. of
inabllity to actuate 5-01A life-
bost solenoid valve. Tws holds
inposed in [inal countdown for
range cloaranca (28 min). SLV-2
biast phase satisfectory. Coaat
apogee target conditilng satis-
fled, Sporadic SLV-2 yaw gomtrol
doring initisl LO see of Might.
Incarrect 5-01A horizon sensor
Bas angla resulted in & +2.5 deg
£1ight path angle and a Y20 nile
davistion Sn altitude at dnjectiom.
Useful >rbit not attained. Low
perigee mnd pasitive L1ipi peth
angle caused vohicle to re-enter
during firet revoletion.

INJECTICN AWD

DRBITAL FARAMETZRS
Altitudes 125 o
Yeloeity: &5, 78
Inclinstions 82,7,
Becentricity: 0.0167
Perdod! 90. 61
Perigee: 120 s
Apageet 39 m
A ] 99.1 nn
Yeloottys 2h,833
Orbit conditions wers
not sttained.
Altitudes 127k »
Yelocitys 2%,k
Inelinations 75.36 de
Zecontricity: 0.0156
Periods 90.65
Perigens 127.h =
Apoges: 256 =
Altitude: 181.0 m
Velocitys 25,251 ¢

Inelination: -~
Rocentricitys 0. G.J
Pordoads 90.82
Peripeet 23 m
N0Om
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LAURCE

DATS AMD  (RAITAL
e = Aci;sveeer
5-18-63 Yos

6-12-8) Tos
1658:38.03
ror

6-26-6)
1731126.16
nr

7-18-6
1700110.58 |
o

Ottt

AND RZCOVERY  VENICLE CHANGYS INCORPORATED

Similar ta None.
164, Recov-

ory oa 33rd

orbdit.

Pl

GRD paylosd;
TeCOVry on
65th orbit

..4"1-

XL missile-borne guidance
systen in 5-0lA wehicls,

APPENDIX D (Continued)

PLIOH? DESCRIPTION

Launched on fnnh,uu-st. Tws
countdsvne om 7 Hay and 8 May
cancelled becsuse o axcessive
upper 3ir winds; one an 17 May
cancellod becanse of questiosn-
able integrity of S-OlA prima-
eard. w3 holds in final comnt-
dawn (2 min). Liftsff and baoet
phase normal, Hearly exact coast
spages corditimns attained by
S19-20. Gufdance of the S5-CIA
vehicle lese accurate than pree
dicted. Injection arrors io sl-
titade, flight path angle, and
inertial velsecity resvited in
deviations from naminal orbit.
After injection, removal of
pover to ground guidance beacon
and 1ication of power to pay~
1csd {D-timer svents) did not
sceur due 3 an apparent shart.
Attaizmment af orbdital mission
ohjectives were thus praclaoded,
Yebicle recalled after 33 arbits.

Launched on second sttempt,
First countdown cancelled in
terninal count becsuse of diffi-
culties with SLV-24 slav
checks, Mo holds in f comt-
down., A large roll torque in
SLY-24 within first second after
1ifsafs, Departure asimuth in
error by S deg. Trajectory such
that it secessitated rengs safety
to consider & destruct, Appro-
iate ccamands pr:grl axecuted
3 corTect error V=20 object-
ives sutsequently achieved.
2-01A subsystems functisned sat-
Safaghorily, .. Reoesatve.anomt..,
of ‘control gus ciizwmad dwring
thrust intarval to overcome a
roll torqus, Ordital perforwmance
satisfactory. Aerisl recovery
on 65th arbit.

Launch en second attempt. First
atiengt 17 July sborted - SLV-2
destrct receiver No, 2 stmorm-

LMSC 445936-69/61-70

INJECTION AND
ORDITAL PASAVETTNS

Altitudes S5
Velocity: 1n,8
Inclination: 7L.6) ¢
Eceentricity: 02717

Perind: 91.188

Perigee: 85.1 m
Apogent 282.0n
Altitade: 107.9 re
Velocity: 5,165 1

Inclination: 81.83 da
Eccentricity: 0,01851
90,79

Period: N

Perigees 106.6 m
Apoges: 240.) m
Altitudes 110,0 =
Velocity: 25,732 tp

.
Inclinations 81.61 deg
Bccentrisitys 0.01538

Periadt 50,596 mi
Periges: 110,45 on
Apoges: 221.kk ™

Altitudst 110.L_m

al. No holds in finel ¢

transienta dum to flight con-
trol problem during latier por-
tion of boost. 8-014

tans performsd satisfactorily.
An electrigal short occurred
st seperation - nc apparent ef-
fect except loes of link 2 T/M,
Ortdtal performance reportedly
satisfactary.

Valdoitys 25,717 Ipt
Inclinatiom: 82.87 deg
x Sl add .m
Period: 90,4 min
Perigest 1.5 m
Apoges: 28 .
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ki3 (% T 1AUNCR
FLIGRT ¥0. AND SERLAL PAD DATE AND  (RATTAL . CAPSIRE TYTR . ILACTIN Ase
LG REPCRT N0,  BUMEZR ko, Time ACB. * AND RECOVEAY VEHICLE CMANGES DNCQRIVS T80 FLIGAT DESCRIFTION CRAITAL Patsom =rpn
—_— —_—— _ e s Pl W, o el
4] 1167/382 2 1-30.8) Yos ABT-L. Yes ~' Nissile-Vorne portion of Laonchad on first attempt, No Altitoder v
Lu5936-87 1700126, 63 Aerisl reeov-  BIL gwidance system in- holds, Liftoff and wdilicsl Velacity) i
ot o3 m 33rd  stalled in BeCLA, siretion normal, KECO from Inclinstions 27 e
pass, propaliant depletion. Slight Cecenlrisicy) o on;
waloeity deficiency. Subsequamt Pergods -*, g\ »te
comands and S-01A Poragees 7.0 00
. tirwt conpensated for the defi- Apogees ) law
. elency, Control gas consmption S
. - - R during thrust imterval greater
" .o ' than expected = extransons roll .
. tarque comntersction, Orbit oh.
- tained nesr nominal, Orbitsl
perf of all 1y o~ ,
portedly satisfectory, Ssocess-
I cepaule ejectiom, re-entry,
Tecovery on Jird pass.
69 NE2ATT b S48 Tee ART-L, Teu ~ portion of Launch on second attespt, WNo Altitodes "
B03O56k-62 1729153.13 Aerial reeov- BIL ground guidance in holda., Tirst attespt cancelled Taloettye ﬂ:;n‘r,.
nr ery on 65th wvehiele, st P-2,6 gec - defective relay * Inclinatioms  73./D g
revolution, in DAC AGE engine ignitiom cir- Jecantricity) 0.Awg
. omitry,  liftoff tome prematnrej Porticde 90,A) ate
:thu-ﬂn Lﬂtd;ﬂm}. (mﬂ ) Parigees NN w
rom propellant otion (plarmed), Apogees Ao,
. A1l ground distretes nw
properly transwitiod snd exeovied,
Raquired coast apogee conditions
provided b BLV-2A, Orbit sbtained
near A Grujtal perf
of all sabsystess reportediy sat-
iafactary. Capaule sjection, re-
entry and recovery w 65th reveln.
. tion.
7 169/55h S 8.29-8) Toa AST-L, Yea « JNome Launch on first attempt, One Altstudes 16,4 m
1h5936-69 1331:03.97 recovary on hold daposed {32 win) becauss of  Veloeitys 75,177 fye
o 65t e Soternittant operatitn of & pres- Incisnation: 01.A%, mg
. Aica. sure svitch on laucher. Boost Sccertyieitye G, (700
) e Ty PF st.. . Parkodi.. 90,80 mae
apoges cundivions provided, Tvo Perigees 18).8
8-01A ancrmlies evident daring Apopees .2 -
. ascent - gn excessiwve owrrent
. translert ot seporstion and o
delayed angine shutdown. Mo
danage from surrsnt (ransiewt;
. axcess in injoction vduuy -
. gain Crow delayed shutdowm,
Btal nission objectives uw
n ue/sy 2 9-23-8 Yos . ART-L. Yes - Lamnch m first sttempt; no bolds  Altitader 0. e
Wu5916-6) 1600100,20 on USth revo- . iwposed - no mejor Aifficultiss Veloeity) 6,017 I
b - lukion ensountared, IAftoff normal, Inclinations T, e1T eng
Boostar leunch cbjectives sitis- Eccentrisityr 0.01910
fiad, MECO by propellant deple-  Periodi 90,609 s
tion as planned; hosever, pro- Farigees ”.: -
pallant utilization .less than the  Apogeet Nt ™

ides), 3-00A subsystens performed
satisfactoridy Lo provide proper
arbitel 4 tign eauduhm. O
bital parformance reporiedly sat~
Lat8etiiy,  Subosfelul Ssysuls
ejection, re-aniry and marial
. 7 on 49th v
12 . 160 1 10-29-5 k{ o) -
030758 nlas Tt T~ L
Pt " 89.918 g
ntricitys 0.
90,055 sis
1%¢. 5
. 1.6 e
\
-
-~ e
- . K} .
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PAD

SELHEA—

LAGHoH

DATS AMU  ORBITAL CAiRULE TYPE

ToE ACHIZVINAT  AND REGOVZHY

11-9-8) ¥e AETeL; no

222735k,51 $8-014
ST

Pad 1 1315:40.13

Tas

1168/390  Pad 2 12.71.8) Yed

UhSth}.7

- 21Sebh
138:23.19
et

Tos

APT-L; no
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Dooster nen-TAT;starderd

Similer to 1171
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APPENDIX D, LAUNCH DATA DIGEST {Continued)

b T I4IECTION AND
CARITAL FARAMETERS

Lawnched on- first attampt. Two -

halds for trains - elght ndn,

Boost phase wnsatisfactary.

Deteriorstion of flight coatrol

systen ot T+113} aec; romplete 1oss

of contral at T¢13L sec, Deter~

feration of flight ceatrol pre-

cadnd by Jona of maln engine flame

shiald at liftoff, Exposure of

control system wiring to excesaive

temparstures protably respmsible

for decay in control aystem pore

formance. Separation dus to

structural failure, Both stages

tumbled but remained Lasically

intact. UEvidence of danags in

forwvard end of SLV«l and payload

s=paration from SS-OIA, SS-0lA

statmy after bresk-apart,

First launch of thia canfiguration  Altituder 99.6 na
vehicle from PALC. Lavnch on first Yeloeity: 25,779 fpe
attewpt. One hold for 12 min - Inclinations 69.95 dag
range clesrance. Irror in count- Eocentricity: 0.01577
dowm pracedurs resultad in smeis- Perisds 20.17 wmin
sian af tank pressurisation alter  Pariges: 98.1 nm
85-01A propellant loading. Boost Apoges: 211.5 na

phese satisfactory despits lower
structural strength of 83-ClA,
Trajuctory conditd ons hear-nominal,
Lengor than predicted 5S-0ik engine
byrn durstion because of low thrust.
Misaion obiactives and near-nominsl
orbit attained, Liak 1 telemetry mat
switched to srbital assignaent after
Snjection. Orbital perfaruwance
reporiedly satiafactory; however,
attanpted recovsry on Blst pase .

‘supnecEsaful

- b}
wached en firat attsspt., One hold Alt 101,
lt‘-r raine. Liftoff pormsl, KECO Vel - 25.8
* fpom gnidance cowmard, Stage II Inel L .
separstion wes worwal; however, due Sccen 0.020
u--mm-n-rm-unn Porid | 90.
) the woeun welacity was Pori . ;::

nuauymm required L AN

SSR=~

3
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Vehicle
Serial

Number :

Pad
No

1175/396
Fad 1

PAIC 1

1604/395
Pad b

PAIC 1

e
,.

Orbital *
Achievement

Vehicle

Changes
Incorporated

Leunch
Date

Flight
Description

LV-24/5S-01A
BTL Guidance in
§5-01A

3-24-64 -
1422:48.52
PST

No

Capsulé Type: AET-1
No recovery

resulted in

First TAT
vehicle from
PAIL; Launch or
1st -attempt; 3
holds - 20 min
total duration,
for LV-2A gyxro
heater cyeling.
Reclycling BTL
loop checks and
for evaluation
indicated SS-01
fuel leak; Boos
performance sat
factory; electr
al power proble
in S55-01A at VE
couplete loss o

control during thrust inter
val; separation and ignitiol
normal; engine shutdown pre-
mature due to loss of contr
which coupled with mis-direc
tion of thrust, precluded
orbit attainment. :

Yes 16th TAT (LV-

24)

Lk.27-64
1623:43.55
PDT

e

Capsule Type:
No recovery

Progran 162 Vehicles Leunched:

VYehicles Orbited:

Capsules Recovered:*

Air
Sea:

* Four payloads, three of which orbited, were
nonrecovereble types.

s
61
%0
3

v \n

Orbit 359.

M

Launched on firs
attempt. Very
accurate orbit
was attained. !
S5S-01A separatic
an electrical
overload of shor
duration within
the pyro distri-
bution system, s
part of the pyro
bus power was
permanently lost
This precluded
recovery, backup
system, and re-

search payload operations.
The satellite was satisfact-
orily deactivated -on orbit T
and reactivated on pass 2k46.
Power depletion occurred at

AN
g
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